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if Gap > 2h
- IRIBAAZWHE, AMDV/MDC/MDT,
LUT, Marginal Distribution Sampling

(MDS) (Falge et al. 2001a,b; Reichstein et al. 2005;
Moffat et al. 2007; Wutzler et al. 2018)

o ZIGHERY AINLR. ANN (Amiro et al. 2006;
Moffat et al. 2007; Jia et al. 2014, 2016a,b, 2018a,b)

o HIIEFEEY, UXing et al. 2007, 2008a,b

if Gap <= 2h
then 214 R{E

Typical Model Output

NEP Model Stand-level models
to predict at the landscape level "1 cmom

Author: Xing Zisheng

Date: May, 2006
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Evolution of NEP model
initially intended for gap filling

A simple net v I ivity model for gap
based fluxes: An of L. ®'n equl
writh o the light P term

Modification of an eco
o gaps in
of net ecosystem productivity

m model for Ailling

. Charies F-A Bourque~*+, Fan-Eul Meng*,
Eadwsin st Tiamahan Zha

Tinheng Kimg ="
ager dt

A process-based model designed for Alling of large data
gaps in based of net
productivity
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Model parameters

Model Parameter Function Value derivation Values Range?

" "Ecoresp_beta  Ecosystemrespiration curve 4 T TTTTTTTTTTTITTTTmTTTITTT 0.017825 7 nja i
E Ecoresp_alpha Ecosystem respiration curve I Set according 308 n/a i
E optimum_soilwater Field capacity for sandy cla  pyqcess-specific parameters to the literature 0.32 n/a i
I :
___optimum temperature _________Tree response to air temperature ______ 1 IEEEE——————SSS—— na_____

alpha Light use efficiency for multi-layered canopy . . 0.0016° 0-1

NEP_max OT Species-specific and

Maximum possible NEP as: Species-specific parameters set based on NWL 344 0-100
2006 data

NEPgama Light compensation point of balsam fir 202.9 0-300
ket Influence of temperature on photosynthesis TN AR 0-3000
| peo2 Rate of CO, exchange between the atmospTere Determined by fitting - 0-5 i
E and forest canopy NEP model to data E
i kvapord Relates stomatal conductance Site-specific parameters from both sites and for - 0-5 !
E 1 all years i
E R Maximum ecosystem respiration - 0-20 i
L N

n/a= not applicable

@ the range is provided to NEP model to constrain feasible solution
b determined through pre-calibration of the NEP model (see Results and Discussion section); alpha is in pmol CO, (pmol PAR)'; NEP_max, in pmol CO, m?s™'; and NEPgama, in pmol PAR m?s™!
¢ variable parameter values to be set according to a non-linear fit of NEP model to NEP and eco-hydrometeorological data from all sites and years

We review several methods of ga
databases. The methods are based @n

Gap filling strategies for defensible annual
sums of net ecosystem exchange

filling and apply them to data sets available from the EURQFLUX and AmeriFlux
_h a

(@BED 2nd the impact of different gap filling methods on the annual sum of Fxge is investigated. The difference between
annual Fygg filled by MDV compared to Fugg filled by Regr. ranged from —45 to 4200 g Cm 2 per year (MDV —Regr.).
Comparing LookUp and Regr. methods resulted in a difference (LookUp—Regr.) ranging from —30 to 4150 g Cm 2 per
year.

We also investigated the impact of replacing measurements at night, when turbulent mixing is insufficient. The nighttime
correction for low friction velocities (u,) shifted annual Fygg on average by +77 ¢ Cm 2 per year, but in certain cases as
much as +185 g Cm = per year.

Our cesuls emnplasiz s che need to standardize gap filling-methods for improving the comparability of flux data products.

Falge et al. 2001a AFM
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Comprehensive comparison of gap-filling
techniques for eddy covariance net carbon fluxes

~tatsval metrivs. The performance of the gap filling varied among sites and depended on the level of aggregation (native half-
SIS o g gaps were more difficult to fill than short gaps, and differences among the techniques were more
pronounced during the day than at night.

The non-linear regression techniques (NLRS), 11 look-up table (LUT), marginal distribution sampling (MDS), and 1he semi-
(ParATCIHERCaEINSPNI: cnerall (SHONEHIEEUNEEINBEREEES The artificial ncural network base diCERNGUESIIANNE) were
generally, if only slightly, superior to the other techniques. The GITpISHREEEPOIEHGH tcchnique of FCaniditmmalVaraioaeVIDN)
showed a moderate but consistent performance. Several sophisticated techniques, thoiaIINRSCEREAIRERTANREEIIURED the
NGRS RpUETON RO MINGD . (hSEHESiHANbioSPhEIENMOIEIBETHN), but also one of the ANNs and one of the NLRs
showed high biases which resulted in a low reliability of the annual sums, indicating that additional development might be needed.
AnunceianyanalySisIconparnetheNeSHMaCaNrfandomieron in the 10 benchmark datasets with the artificial gap residuals
suggested that the techniques are already at or very close to the noise limit of the measurements. Based on the techniques and site

datiexamined heres the effect of gap filling on the annual sums of NEE is modest, with most techniques falling within a range of

Moffat et al. 2007 AFM

Gap filling strategies for long term energy flux data sets

At present a network of over 100 field sites are measuring carbon dioxide, water vapor and sensible heat fluxes between
the biosphere and atmosphere, on a nearly continuous basis. Gaps in the long term measurements of evaporation and sensible
heat flux must be filled before these data can be used for hydrological and meteorological applications. We adapted methods
of gap filling for NEE (net ecosystem exchange of carbon) to energy fluxes and applied them to data sets available from the
EUROFLUX and AmeriFlux eddy covariance databases. The average data coverage for the sites selected was 69% and 75%
for latent heat (AE) and sensible heat (H). The methods were based on mean diurnal variations (half-hourly binned means of
fluxes based on previous and subsequent dafs,- a for fluxes during assorted meteorological conditions
(LookUp), and the impact of different gap filling methods on the annual sum of AE and H 1s mvestigated. The difference
between annual AE filled by MDV and AE filled by LookUp ranged from —120 to 210 MIm~2 per year, i.e. —48 to +86 mm
per vear, or —13 to +39% of the annual sum. For annual sums of H differences between — 140 and +140 MJm 2 per vear or
—12 to +19% of the annual sum were found. © 2001 Elsevier Science B.V. All rights reserved.

Falge et al. 2001b AFM
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WiEimi TR

s IR AGIRI F&{KXRS (MATLAB, Python, Fortran)

* MiIIITH
(https://www.bgcjena.mpg.de/bgi/index.php/Services/REddyProcWeb)

* REX{FREddyProcEl

dow of £ 7 days. Similar meteorological conditions are
present when R, T,;, and VPD do not deviate by more

than 50 W m~2, 25°C, and 5.0hP. -
1 I— |
= 1
i NEE present — Nol filled !
i l No Fill with average of available values: i
! Yes — : !
! Rg, T, VPD, NEE available within |dil <7 days — Filling quality: A '
| 1
: 1 No Yes |
I Rg, T, VPD, NEE available within Idfl < 14 days — Filling quality: A -
I
| l at Yes i
- Ry, NEE available within Idtl <7 days — Filling quality: A |
1 I
! ] | _N_° Yes i
! NEE available within Idtl <1 h — Filling quality: A |
i 1
: l s Yes i
: NEE available within Idtl < 1 day (& same hour of day) — Filling quality: B :
h |
! l No Yes :
i Ry T, VPD available within Idtl <21, 28, ..., 140 days — Filling quality: B, if Idt| <28, else C !
I
i 1 Na Yes i
! Fn‘g, NEE available within Idt| < 14, 21, ..., 140 days — Filling quality: B, if Idtl < 14, else C |
1 1
i 1 No Yes i
! NEE available within Idtl <7, 14, ... days — Filling quality: C i
1

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; |dt|, absolute difference in time. Filling qualities: A, high; B, medium; C, low.
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Department Biogeochemical Integration
a the Max Planck Institute for Biogeochamistry

_ Home Methods Data Formats Processing FAQ & Cantact R-Package
e onanou New REddyProcWeb online tool
FROJECTS The new tool implements The same st #% of Reichiben et al (2005) as the ol
PUBLICATIONS o ue ne differences in the results between the
EVENTS
TEACHING
DATA & SOFTWARE
data products webservice on REAdyProc version 116
AL of 'Juu'—.:wdl'. qual values in MEE lime $eries. s bad dala before processing
open soffware
OPPORTUNITIES describing REGdYPro: mefhods and benchmarking i published at the open-access joumal Biogensciences (oo
GALLERY
INTERNAL

Ustar filtering
-‘-I:J orishms for the caiculation of the u* threshoid
UStar threshold s estimaled by the Moving Point Test accoeding 1o Papale el &l 2006

The defau definfion of the seasans GMers from sIandard FREne! processing: 2easons that span from December 1o February can be now selscied
BC1055 years Nsiead of Using calendar year boundanes

Estimation of uncertainty of the fhreshoid differs from FLUXNET processing by bootstrapping he data within ssasans instead of within one year

Gap filling

Algorithms 1o 8l the graps n half-hourly

The gap filling sence i po
» Fluxes (inciuding unce

eten: g, VPO, rH, Tair, Tsall

Other varkables with suffc ' _MDS'

Flux partitioning

The akgarinm for part
day-lime {Lassiop et &

CCOsyShem respiration Reco and gross prmarny produclion GPP_T Both might-tme (Reichstein et al, 2008) and
ng algoeithms. are impiemented

Data plotting

Basic an

d extensible post-processing of eddy

covariance flux data with REddyProc

(Wutzler et al. 2
Tvpe

018 BG)

Package

Version 1.2

Title

Post Processing ol (Hall-)Hourly Eddy-Covariance Measurements

Description Standard and extensible Eddy-Covariance dala post-processing

(Wutzler et al. (2018) <doi:10.5194/bg-15-5015-2018>)

includes

uStar-filtering. gap-filling. and flux-partitioning.

The Eddy-Covariance (EC) micrometeorological technique quantifies continuous

exchange fluxes of gases, energy, and momentum between an ecosystem and the atmosphere.

It is important for understand ccosystem dynamics and upscaling exchange Muxes.

(Aubinet et al. (2012) <doi: 10.1007/078-04-007-2351-1>).

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

First, a quality-check andfiltering is performed based on the relationship between

measured flux and friction

velocity (uStar) to discard biased data

(Papale ct 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. (2003) <doi: 10.1111/).1365-2486.2005.001002.x2).

Third. the net flux of carbon dioxide 15 partitioned

into its gross fuxes in and out of the i.‘t'ﬂﬁ_‘,'lili.‘l]]lby-
uml—uppru:tcik's

(Lasslop et al. (2010) <doi: 10,111 1/].1365-2486.2009.02041.x>).
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Details
A detailed example of the processing can be found in the useCase vignette. |nSta” paCkageS(“REddyPrOC”)
A first ovenview of the REddyProc functions: library(REddyProc)
These functions help with the preparation of your data for the analysis OREddyPI’OC()
« Loading text files into datafr: . fLoadTXTIntoD

« Preparing a proper time stamp: £ConvertTimeToPosix
« Calculating latent variables, e.g. VPD: £CalcVPDfromRHandTair
Then the data can be processed with the sEddvProc-class R5 reference class:
« Initializing the RS reference class: sEddvProc_initialize
« Estimating the turbulence criterion, Ustar threshold, for omitting data from periods of low turbulence: Functions sEddvProc sEstUstarThreshold and sEddvProc sEstUstarThresholdDistribution .
¢ Gap filing: sEddvProc sMDSGapFill and sEddvProc sMDSGapFillAfterUstar.
« Flux partitioning based on Night-Time: sEddvEroc_sMRFluxPartition
¢ Flux partitioning based on Day-Time: sEddvProc sGLFluxPartition

Processing across different scenarios of u* threshold estimate is supported by

« Estimating the turbulence criterion, Ustar threshold. for omitting data from periods of low sEddvProc_sE JstarScenarios and d
o query the thresholds to be used sEddvProc_sGetU. ri
o set the thresholds to be used sEddvProc_sSetU Ti
o query the estimated thresholds all different ion levels sEddvProc_sGetEstimatedUstarThresholdDistribution

¢ Gap-Filing: sEddvProc_sMD3GapFillUStarScen

+ Flux partitioning based on Night-Time (Reichstein 2005) sEddvProc_sMRFluxFarcitionUstarScen

+ Flux partitioning based on Day-Time (Lasslop 2010): sEddvProc_sGLFluxParcitionUStaricen

« Flux partitioning based on modified Day-Time (Keenan 2018)- sEddvProc sTEFluxPartitionUScarScen
Before or after processing, the data can be plotted

 Fingerprint: sEddvProc sPlotFingerprint

« Halfhourly fluxes and their daily means- sEddvProc sPlotHHFluxes

« Daily sums (and their uncertainties): sEddvProc_sPlotDailySums

« Diurnal cycle: sEddvProc_sPlotDiurnalCucle

A complete list of REddyProc functions be viewed by clicking on the Index link at the bottom of this help page

install.packages(“REddyProc”) REddyProc typical workflow

library(REddyProc)
?REddyProc() Importing the half-hourly data

The workflow starts with importing the half-hourly data. The example, reads a text file with data of the year 1998
from the Tharandt site and converts the separate decimal columns year. day. and hour to a POSIX timestamp
column. Next, it initializes the szddyProc class.

REd&dyFroc-package [REdsProc] RD #+++ load Libraries used in this vignette
" . library(REddyProc)
Post Processing of (Half-)Hourly Eddy-Covariance Measurements library(dplyr)
Description #+++ Lood data with 1 header and 1 unit row from (tab-delimited) text file

fileName <- getExamplePath('Example DEThags.txt', isTryDownload = TRUE)
N 0 . B EddyData <- if (length(fileName)) fLoadTXTIntoDataframe(fileName) else

# or use example dataset in RData format provided with REddyProc

Standard s extansible Eddy
00110 6194/ 15501520185}

¥ (EC) quastsba contimsut axcharge funes of gases, sy, and momrt:

an ecosysiem and the stmosphers Rt s impartant for 3 nge B Aun Example_DETha98
{2012) <800 10 1OOT/ETE 48007 2251.17) I . q
#+++ Replace Long runs of equal NEE values by NA

e e b asmd §ok s s e ot 1 e B o oy ot (008} g0y EddyData <- FilterLongRuns(EddyData, "NEE")

o
2008>) #+++ Add time amp in POSIX time format
Secend. gaps in the data are Sled based on information Fam envesnmental condons (Rechstin of sl (2005) <dor 10,1118 17 EddyDataWithPosix <- fConvertTimeToPosix(
24B5 2005 001002 x>}
EddyData, 'YDH',Year = 'Year',Day = 'DoY', Hour = 'Hour') %%

Thies tha met flux of Carbon dhomise i3 partiionsd into 5 ross Suxws in and out of the ecosyStem by night Sme based and daryd

sppesachus (Lasslop o 8 (2013) <do 10 THY] 13652455 2009 02041 x>} filterLongRuns("NEE")
o o s ke ok e o i aciage £am b st hare: i v b #+++ Initalize RS reference class sEddyProc for post-processing of eddy data
2nd ™0 de'bovndex pho el es REJSFrociVes #+++ with the variables ng Later

Details EProc <- sEddyProcinew(

Adliad phe of the processing can b foend i 'DE-Tha', EddyDataWithPosix, c('NEE','Rg','Tair','VPD', 'Ustar'))

Afingerprint-plot of the source half-hourly shows already several gaps. A fingerprint-plot is a color-coded image
of the half-hourly fluxes by daytime on the x and and day of the year on the v axis.

EProc$sPlotFingerprintY('NEE', Year = 1938)

1998
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install.packages(“REddyProc”) 85%% éa ablgpals_ gemonstrating multiple years and user

easons

library(REddyProc)
vignette("DEGebExample”)

if (lexists("isDevelopiode”)) 1ibrary(REddyProc)

set.seed(0815) # for r

bie s

First, the data is loaded. This example uses data that has been downloaded from http://www europe-fluxdata.eu and preprocessed by
flLoadEuroFTux16, where the DateTime Column has been created. and the variables renamed to the BGC-convention (e.g. Tair instead of

Ta).

data(DEGebExample)

summary(DEGebExample)

## DateTime NEE Ustar

# Min.  :2004-01-01 00:30:00 Min.  :-49.919  Min.  :0.0000

## 1st Qu.:2004-10-01 00:22:30 1st Qu.: -1.864
## Median :2005-07-02 00:15:00 Median : 0.635

1st Qu.:0.0640
Median :0.1490

## Mean  :2005-07-02 00:15:00 Mean : -1.935 Mean :0.1884
## 3rd Qu.:2006-04-02 00:07:30 3rd Qu.: 1.834  3rd Qu.:0.2500
# Max.  :2007-01-01 00:00:00 Max. : 19.008 Max.  :2.0450
# NA's 121849 NA's 1149
## Tair rH Rg

# Min.  :-16.710 Min. : 15.87 Min. : 0.00

## 1st Qu.: 3.360 1st Qu.: 66.61 1st Qu.:  0.00

## Median : 9.970 Median : 79.10 Median : 2.04

## Mean : 9.664 Mean : 75.24 Mean : 124.71

# 3rd Qu.: 15.520  3rd Qu.: 87.07  3rd Qu.: 176.03

## Max. : 34.680 Max. :100.00 Max.  :1046.03

## NA's 1

VPD was not given with the original dataset and is calculated from Tair and rH.

DEGebExampleSVPD < fCalcVPDfromRHandTair (DEGebExampleSrH, DEGebExamplesTair)
EProc <- sEddyProcsnew('DE-Geb', DEGebExample, c('NEE','Rg’,’'Tair','VPD', 'Ustar'))
EProcisSetLocationInfo(LatDeg = 51.1, LongDeg = 10.9, TimeZoneHour = 1) =+ 7 o

The data file (.txt)

[ Testdata
XHE S8R0 MO FEV Ed
ffear DaY Haour NEE LE H Rg Tair Tsoil H VPD Ustar
- - - umolm-2s-1 Wm-2 Wm-2 Wm-2 degC degC % hPa ms-1
2012 1 05 0062326853 NaN NaN 0 -1849 5800000191 6433 1903025589 0.048973552
2012 1 1 0165436291 -0.778009294 -15.64580659 0 -2.723  65.198999809 69.2 1.540025377 0.067567371
2012 1 15 -0.126258831 -0.154872185 NaN 0 -3104 6599999905 6922999 1495413862 0113586233
2012 1 2 0262742788 NaN NaN 0 -3553  -6.900000095 7286 1275397472 0139318479
2012 1 25 0.523579766 0.713130663 NaN 0 -2.839  -7.300000191 7002 1486123646 0.048600718
2012 1 3 0625205804 0.612032201 0.359986048 0 -2.903  -7.598999905 7086 1437607024 0.076936704
2012 1 35 -1.360858563 4 661005889 23 37437785 0 -2683  -7.80000011 6936 1536595265 0104057126
2012 1 4 0.380567857 -0.307229415 0273915455 0 -2195 8100000381 6759 1685372314 007376325
2012 1 45 1474014017 4085713297 -31.6707434 0 -2529  -8.300000191 68.36099 1.604523871 0.165340273
2012 1 5 0.912719987 -6.539702622 -29.79400384 0 -3.325  -5.600000381 7015 1426920805 0.083928596
2012 1 55 NaN -1.095457187 NaN 0 4441 8699999809 742 1.13357506 0.055634092
2012 1 6 NaN 0512234438 NaN 0 -384 -8.899999619 7045 1359041509 0172926146
2012 1 6.5 0.178161311 -0.233896668 -7.665083882 0 4062 -9.100000381 7254 1.241993902 0.047280415
2012 ] 4 0.6639848 0 096683429 -21.39934296 0 -3631 -9.399999619 89.06 1445487472 0108012508
2012 1 75 -0.164257392 3428261778 NaN 0 4501 95 7145 1249209043 0.0293947
2012 1 8 -0.03732808 074226946 0.113004522 0 4157 -0.699999809 7089 1.307220193 0.042399865
2012 1 85 0430982036 1.574053984 NaN 9.08 -2.95 -9.800000121 66.41 1.651344936 0.065911951
2012 ] 9 -0.020883184 -1.683268857 -3 726658827 48 96 -2876 10 8631 166542929 0137038884
2012 1 95 -2.083207238 0675026328 -4 224244421 112 2332 -10.10000038 6445 182996385 0299611888
2012 1 10 0.805993493 0.987954901 1441320663 1742 2239 -0.899999619 6503 1.8125725%1 0.560396495
2012 1 105 0.37324969 877331177 60.3504843 272 1608 95 61.98 2064823983 0.633162697
2012 1 1 -0.274293101 1350481358 115.5701785 3328 1238 -8.899999619 5594 2458950764 0791812395
2012 1 15 NaN 1580876768 139 5562811 4016 0834 8100000381 5187 2766967952 0786137794
2012 1 12 NaN 24.05910124 134.0851843 4502 0431 -7.199999809 4695  3.141082414 0.83634247
2012 1 125 NaN 2053811245 154 8865028 4989 0.004 -8 400000085 4165 3566222989 0825798476
2012 1 13 1015615595 2137417242 1764805345 5104 0051 -5.599999905 3995 3682895545 082945154
2012 1 135 0.695218662 21.55171503 175.0144737 513 0123 5 40.9 3.643462450 0.846063536
2012 1 14 1.333478774 2139182311 161.366286 4821 0299 45 4027 3.729685657 0.722337688
2012 1 145 1.093555623 27 76241407 160 9788818 455 0385 4 3818 3884356421 0727514348
2012 1 15 0531958911 2571434207 144 592734 398 0332 -3599999905 3762 3004499204 0785776592

10
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A code template

R Test codeR A plot dailyR

. -

A * B Sourceonsave | ® |
(REddyPPoc)

0]

EddyData.F —fLoadTXTInthatatrame( Test da )
EddyDatawithPosix.F —fCGHVertTWmeTcPcs1x’EddyData IS,
EddyProc.C<-sEddyProc$new( ycl', EddyDataWithPosix.F,c(
uStarTh<-(EddyProc.C$sEstUstarThreshold() $ustarTh)
select(ustarTh, -seasonyear)
uStarThAnnual<-usGetAnnualSeasonUStarMap(uStarTh)
uStarThAnnual

uStarsuffixes<-colnames (uStarThAnnual) [-1]

uStarsuffixes

EddyProc.C$sMDSGapFillAfteruUstar (fluxVva NEE",uStarvar=
grep ("N %" ,names (EddyProc.C$sExportResults()),value=T
grep( = §",names (EddyProc.C$sExportResults( valu

EddyProc.C$ssetLocationInfo(LatDe 7.6 ongbDeg=107 .23, TimeZoneHour
EddyProc.C3$sMDSGapFill('1 'LFillAl )
EddyProc.C$sMDSGapFi11('vPD',Fi11AT

EddyProc.C3$sMDSGapFill(

EddyProc. 1SMRFTuxPart1t1on

grep("G ,names(EddyPlcc C$sExportResults()),value

FilledEddyData.F<-EddyProc.C$sExportResults ()
FillededdyData.F

CombinedData.F<-cbind(EddyData.F, F1TTedEddyData F)
fWriteDataframeToFile(CombinedData.F, 'T

B Run I Source

uffixes ,Fil11A11

10

-1 -10 -5

-20

Half-hourly fluxes and daily means at yc1:

NEE_uStar_orig (umolm-2s-1)

EddyProc.C$sPlotHHFluxes("'NEE
2012

AR s okl S L e e I

g A A I A A g

Jan Feb Mar Apr May Jun Jul Aug Sep

11
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Half-hourly fluxes and daily means at yc1:

(umolm-2s-1)

NEE_uStar_f

3
{ .
3 M
=
z l\ﬂ.m
—
a o T
. = —_—
f_ _ W\ll.hwmm.j
M - & M —_—
_
i & -
S —_ u_ TMHMU
| 2 > =
i 2 @ E —
L . T B =
3 RS I
7 > £ ~—
a 3 b — =
Q ¥ [1v] C 5 o~ —_——
X ¢7|_ O [ = .
=) o 0w = o — —_— .
- c IV, N g
LL _ S - =,
- Y ==
._m =0 B o
- ﬂDG u_ o .\MUWP.
-— ‘ll‘f\l".l
§ 7 L DQ:V .\NWM.J
& = L & ..uuH.NT
C. Z &) <
S 3)
o 3 8 A
(Al * Dr” o
P > W
o = =l
© S w
L 5 'l
= L M
R
3
¢ 3 W
m g Pl
, 2
T T I T T T T T T T T T T
oL 0 S 0l Sk 0Z- ¥00 200 000 00~ 80°0-
Repzwiob

Jul

Jun

pr May

Al

ar

Feb

Jan




8/12/2019

EddyProc.C$sP

Diurnal cycles at yc1:
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* “Gaps in environmental variables (e.g., R, and T,) were filled either
using complementary measurements at the site (e.g., photosynthetically
active radiation or soil temperature), or with the MDS method."(Jia et al.
2019 manuscript)
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