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Practice: Flux Partitioning & Gap Filling

Many available methods. | will show:
*Short term exponential flux partitioning

*Marginal distribution sampling gap filling

both from Reichstein et al. 2005, Global Change Biology

Outline
1. Inputs: data preparation
2. Running the program and potential problems

3. Outputs and potential problems



Practice: Flux Partitioning & Gap Filling
Inputs: Data preparation

®*Variable names in input file & program must be
the same (no more than one column!) (Fc vs.
NEE, Ta vs. Tair, Pa vs. Press)

*[atitude (& longitude) calculate sunrise & sunset

®*\Waitch out for missing half hours of data!

Missing Variables? Some can be calculated

17.27T;
. rH - air
®*VPD calculation VPD= (1—mjo_6108.eur 2373

*PPFD calculation PPFD =2.24Rg
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Practice: Flux Partitioning & Gap Filling
Potential problems in running the program

®*No or too few measurements of. u*, QcU*, NEE,
QcNEE, Tair

®*QcNEE is 1 or 2 - all data is “poor quality”
*Missing half hours of data (including at end of year)

®[etters instead of numbers in input file (except
headings & units)

*Many low u* values (< 0.1 m/s)



Practice: Flux Partitioning & Gap Filling

How the program works

Read in half- N

Define latitude, Outlier data set to gap

_’

hourly input file | | longitude, site name| |(ie, NEE<-20 or

Flux Partition NEE into
GPP and Reco using
Short Term
Exponential Method
with ungap filled
nightime NEE data
below the u* threshold
and gap filled Tair

NEE>40 pmol m=2 s1)

v

Gap fill missing data | | calculate 95%
points for WS, CO2, ¢ u* threshold

Tair, Rg, LE, H, Tsoll,
VPD, rH, NEE &

PPFD using Marginal
Distribution Sampling

v

Gap fill GPP & Reco

Calculate daily

results (average of R Output: Half hourly
half hours except & Daily variables

Precipitation)




Practice: Flux Partitioning & Gap Filling

Qutputs

Dalily & half hourly files with original, gap filled & flux partitioned data
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Practice: Flux Partitioning & Gap Filling
Outputs & Potential Problems

HR2004
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Julain Day

Missing Tair values for 1st half of year. Tair gap filled with
summer values --- then affects gap filled NEE.



Practice: Flux Partitioning & Gap Filling
Outputs & Potential Problems

FP2001
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Julain Day

Too many gaps in NEE measurements (gaps during
Julian days 0-39, 51-95, 133-265)

u* too low at end of year — Reco=0 — negative GPP



Practice: Flux Partitioning & Gap Filling
Outputs & Potential Problems
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Too many values of QcNEE of 1 or 2—Too many values
of NEE set as gaps — Not enough data to gap fill



Practice: Flux Partitioning & Gap Filling
Examples: Hesse, France

Hesse, France
eDeciduous Beech Forest
*Fagus sylvatica

sexperienced drought in
2003




Practice: Flux Partitioning & Gap Filling

Examples: Hesse, France
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Practice: Flux Partitioning & Gap Filling
Examples: Takayama, Japan

sl b
3 '."'_: # "__ e

Takayama, Japan

Mountain Deciduous
Forest

*Quercus crispula
Blume, Betula ermanii
Cham., Betula
platyphylla Sukatchev
var. japonica Hara

«Storm damage in 2004




Practice: Flux Partitioning & Gap Filling

Examples: Takayama, Japan
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Takayama, Japan

Mountain Deciduous Forest




Practice: Flux Partitioning & Gap Filling
Examples: Barrow, Alaska, USA

Barrow, Alaska, USA
Tundra

«Carex aquatilis spp.
Stans, Eriophorum
angustifolium, Dupontia
fisheri, Poa artica




Practice: F

ux Partitioning & Gap Filling

Examp

es: Barrow, Alaska, USA

BA1998 BA1999 BA2000
15 15 15
*
*
10 -| 10 10
— — } — >
r% 5 | oo % 54 ’3” (-‘?\ 5 4
5, &? *GPP_f S, ao |‘ * GPP_f 5, *GPP_f
cé\‘ 0 , , - ib:' ) m Reco ‘E 0 , , w? = m Reco : 04+— it ’ y h - »—————  |mReco
o 50 100 150 “200 250 300 50 | A NEE_f o 50 100 150 200 247250 300 50 | 4 NEE_f o 50 100 150 4200 250 300 350 | 4 NEE_f
x 5 x 5 x 5
=3 =] p=3
[ [ [
-10 -10 4 -10
-15 -15 -15
Julain Day Julain Day Julain Day
BA1998 BA1999 BA2000
40 1 40 1 40 1
30 | +0.75 30 +0.75 30 +0.75
&
20 | o s 105 20 + 0.5 20 4 | 0.5
o t e Tar t ]| | o Tair_f o Tair_{
@ « —p e —p
o 10 +0.25 P o 10 L 0.25 o 104 | 0.25
“ ;; 1 * Rgf “ * Rof = * Rgf
= AT ——vpf|| |'® ———VPD_f = ——VPD f
o ‘ ‘ ‘ ' M&m:mf l o = 0 Lo S ol l o
50 100 150 200 250 350 50 50
-10 1 1 -0.25 -10 4 T-0.25 -10 4 t-0.25
20 0.5 -20 - 0.5 20 0.5
Julain Day Julain Day Julain Day
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Practice: Flux Partitioning & Gap Filling
Examples: Grillenburqg, Germany

Grillenburg,
Germany

eGrassland

*Festuca pratensis,
Alopecurus
pratensis, Phleum
pratensis

eCut 2 or 3 times
per year

*No grazing

sexperienced
drought in 2003



Practice: Flux Partitioning & Gap Filling

Examp

es: Grillenburg, Germany
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Grillenburg, Germany
Grassland




