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Evolution of NEP model ‘ Full Model ‘
initially intended for gap filling

Canopy; Diffuse
&Direct PAR

Temperature

Soil Moisture

= s Xing et al., 2008

Ecological Modelling
papers

Model parameters Gap filling strategies for defensible annual
sums of net ecosystem exchange

Tcoresp_beta Ecosystem respiration curve 0017825 W
Ecoresp_alpha Ecosystem respiration curve Set according 308 na
optimum_soibwater Field for sandy ck the I 032 I .
pimum,soihvat teld capacity for sandy cla - process-spacific parameters 1o the lerature “ We review several methods of g“!'b filling and apply them 1o dota &e1s available from the EURQFLUX and AmeriFlux
opinum temperstare Tree response toai temperature | 175 wa dosbases. The methods are bised o (RSTRAISIEATNDYD (ENEHEBEIESHD.
alpha Tight use efficiency for multi-layered c T 00016 01 -.‘nd the impact of different gop filling methods on the anmual sum of Fyee is investiga nml The Jll]\rcnw between
NEP_max et mneal Fee filled by MDV compased to Fuze filled by Regr. ranged from =45 10 #200 g€ per venr (MDV=Rege)
i " set based on NWL
Maximum possible NEP ast - species-specific parameters e 344 0-100 Comparing LookUp and Regr. methods resulted in a difference lLoukUp-Rﬁp’! rnging from =300 +150gCm™ per
NEPgama Light compensation point of balsam fir l 2029 0-300 Year.
krt ‘Tnfluence of temperature on photosynthesis E 0-3000 We also imvestigated the impact of replacing measurements at night, when turbulent mixing is insufficient. The nighttime
peo2 Rate of CO, exchange between the almuw‘»rf Determined by fitting - 0-5 correction for low friction velocities (v, ) shifted nnnual Fypp on nverage by 477 2Cm™? per year. but in certain cases as
and forest canopy NEP model to data : e
. much s 41852 Cm™ per year.
Kvapord Relates stomatal conductance ~Site-specific parameters from both sites and for - 05 £ 3
| al Sk gl e R gap Bllogmettiods Tor tproving the comparability of Bux dais prodoes
years
R Maximum ccosystem respiration - 020
Falge et al. 2001a AFM

wa notspplicable

the NEP Iphais in ol CO; (umol PAR) ' NEP_max, in yumol CO; i and NEPgama, in ol PAR '
variable parameter values to be set according to a non-linear ft of NEP model to NEP and eco-hydrometcorological data from al sits and years

Comprehensive comparison of gap-filling

. - Gap filling strategies for long term energy flux data sets
techniques for eddy covariance net carbon fluxes p NG 9 9 24
Al present a network of over 100 field sites are measuning carbon dioxide, water vapor and sensible heat fluxes between
the baosphere and atmosphere, on a pearly continuous basis. Gaps in the long term measusements of evaporation and sensible
heat flux must be filled before these data can be used for hydrological and meteorological applications. We adapted methods
[ gap filling for NEE {net ecosystem exchange of carbon) 1o energy fluses and applied them 1o datn sets available from lln:
TROFLUX and AmenFlux eddy covaniance databases. The average datn coverage for the sites selected was 6% and 75
for lntent heat (&E) and sensible heat (H). The methods were based on mean divrmal variations (half-hourly binned means uf
fluxes based on previous and subsequent dats (D « for fluxes during assorted meteorological conditions
(LookUp). and the impact of different gap filling methods on the anmeal sum of AE and /7 1s iwvestigated. The difference
between annunl AE filled by MDV and & filled by LookUp ranged from 0 2N0MIm™ per venr. 16 48 10 486 mm
per vear, of — 13 1o 439% of the annual sum nnal sums of i differences between = 1400and + 140MTm™ per vear or
12 to 4 19% of the annual sum were found. © 2001 Elsevier Science BV, All nghts reserved
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[Tl Grep example demonstrating multiple years and user

The data file (.txt)

A code template

T

-n

Half-hourly fluxes and daily means at yc1:
MNEE_uStar_orig (umolm=-2s-1)

HHFE ‘NEE_u

Half-hourly fluxes and daily means at yc1i:
NEE_uStar_f (umolm-2s-1)

[
A —
= U/
4

oo om oo

am

Daily sums at ye1:
NEE_uStar_f (gC/im2/day)

M IA e nl[OF




8/1/2019

Diurnal cycles at yci
NEE_uStar_{ (umolm-23-1) Diurnal cycles at yci
NEE_uStar_f {umoim-2s-1)

EddyPrc

o - - o st v
o s, — ; — s
| e \ } s b e et

IATFEAME S R IR SE K

Falge E etal. 2001, Gap filling strategies for defensible annual sums of net ecosystem exchange. AFM 107, 43-69.

. ”Gaps in environmental variables (e_g_Y Rg and Ta) were filled either Falge E etal. 2001. Gap filling strategies for long term encrgy flux data sets. AFM 107, 71-77.
using complementary measurements at the site (e.g., photosynthetically
active radiation or soil temperature), or with the MDS method."(Jia et al.

2019 manuscript)

Reichstein M et al. 2005. On the separation of net ecosystem exchange into assimilation and ecosystem respiration: review and improved algorithm. GCB 11, 1424-1439.

Moffat AM et al. 2007. Comprehensive comparison of gap-filling techniques for eddy covariance net carbon fluxes. AFM 147, 209-232.

Watzler T et al. 2018. Basic and extensible post-processing of eddy covariance flux data with REddyProc. Biogeosciences 15, 5015-5030,

Jia X etal. 2014. Biophysical controls on net ecosystem CO; exchange over a semiarid shrubland. in northwest China. Biogeosciences 11, 4679-4693.

+ Jia X etal. 2016a. Carbon and water exchange over a temperate semi-arid shrubland during three years of contrasting precipitation and soil moisture patterns. AFM.
228:120-129.

Jia X et al. 2016b. Energy partitioning over a semi-arid shrubland in northern China. Hydrological Processes. 30, 972-985,

Jia X et al. 2018a. Multi-scale dynamics and environmental controls on net ecosystem CO, exchange over a temperate semiarid shrubland. AFM 259, 250-259.

Jia X etal. 2018b. Canopy dul I respiration in a temp -arid shrubland at multiple timescales. Plant and Soil 432, 437-450.

* Amiro BD ctal. 2006. Carbon, energy and water fluxes at mature and disturbed forest sitcs, Saskatchewan, Canada. AFM 136, 237-251

+ Lasslop G etal. 2010, Separation of net ecosystem exchange into assimilation and respiration using a light response curve approach: critical issues and global evaluation.
GCB 16, 187-208.

Xing Z etal. 2007. A simple net ecosystem productivity model for gap filling of tower-based fluxes: an extension of Landsberg’s equation with modifications to the light
interception term. Ecological Modelling 206, 250-262.

* Xing Z et al. 2008. Modification of an ccosystem model for filling medium-sized gaps in tower-based estimates of net ecosystem productivity. Ecological Modelling 213,
86-97.

a_peic + Xing Z etal, 2008. A process-based model designed for filling of large data gaps in tower-based measurements of net ecosystem productivity. Ecological Modelling 213,
165-179.




