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Summary

» Upland forests are traditionally thought to be net sinks for atmospheric methane (CH,). In
such forests, in situ CH, fluxes on tree trunks have been neglected relative to soil and canopy
fluxes.

* We measured in sifu CH, fluxes from the trunks of living trees and other surfaces, such as
twigs and soils, using a static closed-chamber method, and estimated the CH, budget in a
temperate upland forest in Beijing.

* We found that the trunks of Populus davidiana emitted large quantities of CH, during July
2014-July 2015, amounting to mean annual emissions of 85.3 and 103.1ugm *h 'on a
trunk surface area basis on two replicate plots. The emission rates were similar in magnitude
to those from tree trunks in wetland forests. The emitted CH, was derived from the heart-
wood of trunks. On a plot or ecosystem scale, trunk CH, emissions were equivalent to ¢. 30-
90% of the amount of CH, consumed by soils throughout the year, with an annual average
of 63%.

» Our findings suggest that wet heartwoods, regardless of rot or not, occur widely in living
trees on various habitats, where CH, can be produced.
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But what is still unclear?
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Study aims

Use AUTOMATIC measurements of CO,, CH, and N, 0 to...

- quantify magnitudes of emissions
- understand seasonal and diurnal patterns of emissions
- describe drivers

- bring some light on the origin

Magnitudes
& Temporal

Uncertainties patterns

Drivers
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Carya cordiformis

UpperStem

LowerStem

Soil

C0,,CH, and N, 0
Every hour for 100 days
(April - July 2017)

7200 measurements

e Sap flow

e Stem temperature
e Soil temperature

e Soil water content

e Meteorological variables

Upland forested area, St Jones Reserve, DE



Experimental design
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Flux calculation
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Statistical analysis

 DIURNAL patterns and drivers —> Wavelet coherence analysis
(hourly data)
e SEASONAL patterns and drivers —» Mixed-effects models

(daily averaged data)

(interactions and temporal autocorrelation)



Results - SEASONAL TRENDS
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Seasonal course of sap flow per unit sapwood area (SF) and CO,, CH, and N,O fluxes associated with
UpperStem, LowerStem and Soil chambers. Points are hourly means taken from Day of the Year 102 to 202.
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Results - SEASONAL TRENDS
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Results - SEASONAL PATTERNS - mixed-effects model

(daily data)

Co, CH, N,O
MODEL Variables MODEL Variables MODEL Variables
UpperStem Temperature UpperStem Temperature UpperStem Temperature
adjR2 =0.93 SWC adjR2 =0.40 SF adjR2 =0.10 SWC
p <0.001 SF p <0.001 p=0.032 SF
Temp™*SF
SWC*SF LowerStem  Temperature LowerStem
adjR2 =0.33 SWC p =n.s.
LowerStem Temperature p <0.001
adjR2=0.92 SWC Soil Temperature
p < 0.001 SF Soil Temperature adjR2 =0.22
Temp*SWC adjR2=0.92 SWC p=0.001
Temp*SF p <0.001 Temp*SWC
Soil Temperature

adjR2=0.99 SWC
p < 0.001 SF
Temp*SWC
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Results - SEASONAL PATTERNS - mixed-effects model

(daily data)
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Results - DIURNAL PATTERNS - Wavelet coherence analysis

(hourly data)

Temperature Sap Flow

120 130 140 150 160 170 180 190 200 120 130 140 150 160 170 180 190 200
Doy DOY

Wavelet coherence analyses output and the percentage of days with significant correlations between CO,,
CH, and N,O of the LowerStem with Temperature (left panels) and SF (right panels) using hourly data.
Yellow color indicates significant temporal correlations (p<0.05).



Conclusions
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