Recent changes in the atmosphere GHG content Part 1

Part1.

The control of the GHG concentration : long term processes (10 6 -10 8 yrs)

• Atmospheric carbon content is controlled ultimately by the balance between sources and sinks

• Atmospheric carbon is ~3 10 -7 of earth carbon and 1,3% of surface carbon Suarez et al. 2019. Elements, Vol. 15, pp. 301-306 800.000 years Atmospheric carbon, past 800 000 years.

[ 

•Fossil

  CO 2 ] varied from 180 to 290 ppmv in response Anthropogenic are fossil C emissions • Chicxulub refers to the end-Cretaceous asteroid impact having led to mass extinction • LIP to the large igneous provinces. (Kawaragi 2009, Lee et al. 2019, Black and Gibson 2019). The surface carbon cycle 2019 The budget imbalance is the difference between the estimated emissions and sinks. Source: CDIAC; NOAA-ESRL; Friedlingstein et al 2019; Ciais et al. 2013; Global Carbon Budget 2019 Launched in 2013 as a distributed RI., expected lifetime 20 years  Head Office in Helsinki, D.G. W. Kutsch  13 countries, ~500 scientists,  Networks of 120 stations in Atmosphere, Ocean and Land surface.  Open free access, central data delivery through the Carbon Portal @ Part 3. Background  GHG exchange with land surface is changing continuously in response to :  CO 2 concentration,  Climate,  Ozone, nitrogen & sulfur deposition,  Management…  Effects are : o Non-linear, accumulative or transient o Interacting:  antagonistic (CO 2 × O 3 ),  synergestic (CO 2 × N, T × VPD) o Heterogeneous in temporal and spatial domains

The budget imbalance is the total emissions minus the estimated growth in the atmosphere, land and ocean.It reflects the limits of our understanding of the carbon cycle. Source: CDIAC; NOAA-ESRL; Houghton and Nassikas 2017; Hansis et al 2015; Friedlingstein et al 2019; Global Carbon Budget 2019

Part 2. In-situ ecosystem measurements -FLUXNET
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ICOS provides robust standardized in-situ observations methods for quantifying GHG emissions and sinks. It measures ocean and land surface fluxes and atmospheric concentrations of GHG.

:

Are we able to observe and understand the temporal variations in land surface GHG?

Part 3. Can we see the unseen ?

The CO 2 case

Well documented temporal evolution since 1958 (see previous slides)

Well-known effect on CO 2 uptake at leaf and plant level:

The Part 3.

Can we see the unseen ?

• Partitioning Europe among homogenous eco(iso)zones 4 th step. Designing an optimal ecosystem network 2020-2050

The black hole observation lesson

To see the unseen, let's be standardised, synchronised, accurate and multiple,

The black hole observation lesson And get fun !!