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Ecosystem Respiration (ER) and peatlands:
major elements in the C cycle

IPCC, 2013 (AR5, WG1, chapter 6)

C fluxes
ER: 98 Pg C yr−1

Bond-Lamberty and Thomson (2010)

GPP: 123 Pg C yr−1

Fossil fuel & cement
production: 7.8 Pg C yr−1

C stocks
Atmosphere: 800 Pg C

Soils: 2200 Pg C
Vegetation: 550 Pg C

Peatlands: 270 – 455 Pg C
Turunen et al. (2002); Gorham (1991)
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Multiple temperature depths are used
to model ER

Ballantyne et al., 2014

Görres et al., 2014

Zhu et al., 2015

Kim and Verma., 1992

Bortoluzzi et al., 2006

atmosphere

0 cm

-5 cm

-10 cm

-2 cm

day night
temperatures

day night

day night

Better ER representation with ER – T° Synchronisation ?
Differences between daytime and nighttime measurements ?
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High frequency measurements in contrasting sites

4 sites, 4 replicates, 72 hours
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BDZ

FRNLGT

LDM

BDZ: Bernadouze (1400 m), FRN: Frasne (840 m),
LDM: Landemarais (155 m), LGT: La Guette (145 m)

0 200 400 km

N

 Paris  Vienna

Measured variables

Ecosystem Respiration:
−→ 1/hour/replicate

"Air" and soil temperature at -5, -10, -20, -30 cm:
−→ 1/second/site

experimental setup: closed chamber and minimal weather station
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Strong variability between sites
BDZ FRN LDM LGT
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ER – T° synchronisation
without interpolation

R=0.5

R=0.7

R=0.3

ER

T° N cm

T° N cm

T° N cm

time

lag: 0 min

lag: 10 min

lag: 20 min

T° N cm

lag: 24 hours

Synchronised dataset: the synchronisation leading to
the highest R (0.7 in this example)
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Similar time-delay in the different sites

R2 = 0.94, p < 0.001

y = 0.44 + 0.5 ⋅ x
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Time-delay – depth: 0.5 hours/cm
≈ 0.4 hours/cm (Pavelka et al., 2007)
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Different equations, similar results

lin ER = a + bT (linear)

exp ER = aebT (exponential)

arr ER = ae
−Ea

RT (arrhenius)

R2 values for different models at different depths (LGT)

depth Non-synchronised Synchronised

(cm) lin exp arr lin exp arr

0 0.61 0.56 0.56 0.61 0.56 0.56

-5 0.31 0.29 0.28 0.63 0.59 0.58

-10 0.08 0.07 0.07 0.61 0.57 0.57
example of the LGT site

max differences between equations: 0.05
⇒ linear model presented
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ER – T° synchronisation increases R2

BDZ FRN LDM LGT
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Dytime vs. nighttime: site specific
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Conclusions

• Time-delays are similar even in contrasted sites
• Synchronisation improves the representation of daily ER

variability (R2 average increases: 0.26 and 0.35 for -5 and -10
cm)

• Synchronisation increases the significance of the differences
between daytime and nighttime measurements

Perspectives

• Longer measurements (automated chambers)
• Explore temperature profiles
• ER measurements at different depths
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Thank you for your attention
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