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* Uncertamty arises from:
* Different models

Different mput datasets
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Meteorological
Inputs

MEGAN v3

Land Surface Properties and
Variables

Root Zone Soil Moisture

‘ Root Zone Soil Temperature
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Output BVOC Emissions

All chemical species for RACM chemical
mechanism

Fisoprene = Activity Factor X Emission Factor

Activity Factorisoprene = LAl X grp X gco, X 9raX guw X gag X gur X grrX gsm X LDF

Emission Factors Derived
from Mapping of Emitted
Species
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All chemical species for RACM chemical
mechanism
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ECMWF IFS HRES| | ECOCLIMAP-II SEEDS
Meteorology Land Cover

SURFEX LDAS-MONDE Data Assimilation

orographic friction

Satellite
Observations

Copernicus
CGLS Data

Snow processes ;
Bulk to detailled
SNOW Processes
models

PROBA-V Leaf
Area Index

= chemical emission
by, aerosols, dust,
ea salt

AVHRR Leaf
Area Index

0.1°%x 0.1° horizontal resolution
Dynamic simulation of vegetation

MEGAN3 BVOC SURFEX dry
emission model deposition model
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ECMWEF IFS
ECOCLIMAP-II HRES MEGAN EFP
Land Cover Meteorology Emission Factors
Satellite SURFEX LDAS-MONDE Data Assimilation
O'b t. orographic friction . ) :
czﬂ:.-;fsns Bulk 1o detaiied | Assimilation Assimilation Analysis
CGLS Data Analysis Based Emissions
PROBA-V Leaf Iﬁ
Area Index £ chemical emission
3 b MEGAN3 BVOC
emission model
AVHRR Leaf H
Area Index
Open-Loop Open-Loop Based Emissions

0.1°x 0.1° horizontal resolution
Dvnamic simulation of vegetation

* Open-loop based emissions — 2018-2022.

LAl assimilation analysis based emissions — 2018-2020.
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Open-Loop (No DA) LAl Data Assimilation Analysis  LAI Analysis mmus OL

2019

Annual total emission = §.855040
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Assimilation analysis causes minor changes when averaged over the whole domam.

Relative differences can be significant.

Regional differences can be much more significant particularly on shorter timescale.
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Annual mean LAI Analysis minus Open Loop SEEDS
Sentinel EO-based Emission
and Deposition Service
Isoprene Emission LAI
2019 2019

Annual total emission difference = 0.056709 Monthly total emission = -0.000821
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* Areas affected by LAl assimilation increments only partially correlate to net changes in emissions.
* Some changes in LAl correspond to time periods out of the growmg season.

* [LAlincrements force other changes i the land surface model. Feedbacks from increasing LAl include:

* Reduced surface temperature.

* Reduced canopy radiation.

* Reduced leaf surface temperature.
 Increased transpiration — drier soils.

 Highlights potential advantage of earth-system approach.
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Annual mean LAI Analysis minus Open Loop SEEDS
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[soprene Emission Temp-Rad
2019 2019
Annual total emission difference = 0.056709 Monthly mean temperature-radiation gamma difference = -0.000024
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* Areas affected by LAl assimilation increments only partially correlate to net changes in emissions.
* Some changes in LAl correspond to time periods out of the growmg season.

* [LAlincrements force other changes i the land surface model. Feedbacks from increasing LAl include:

* Reduced surface temperature.

* Reduced canopy radiation.

* Reduced leaf surface temperature.
* Increased transpiration — drier soils.

 Highlights potential advantage of earth-system approach.
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Isoprene Emission

2019

Annual total emlssmn d|fference 0 056709
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Annual mean LAI Analysis mmus Open Loop

Soil Moisture

2019

Annual mean soil moisture gamma difference = 0.001146
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Areas affected by LAl assimilation increments only partially correlate to net changes in emissions.

Some changes in LAl correspond to time periods out of the growing season.

LAl increments force other changes in the land surface model. Feedbacks from increasing LAl include:

e Rec
e Rec

e Red

uced surface temperature.
luced canopy radiation.

uced leaf surface temperature.

* Increased transpiration — drier soils.

Highlights potential advantage of earth-system approach.

Koninklijk Nederlands
Meteorologisch Instituut

- Z CERFACS

CENTRE EUROPEEN DE RECHERCHE ET DE FORMATION AVANCEE EN CALCUL SCIENTIFIDUE

METEO
FRAMNCE

iIsardSAT



&
- e Annual Mean Isoprene Maps @)
the European Union <=

Annual mean LAI Analysis minus Open Loop SEEDS
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Isoprene Emission - -
p [ Al Temp-Rad Soil Moisture
2019 2019 2019 2019
Annual total emission difference = 0.056709 Monthly total emission = -0. 000821 Monthly mean temperature-radiation gamma difference = -0.000024 Annual mean soil moisture gamma difference = 0.001146
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* Areas affected by LAl assimilation increments only partially correlate to net changes in emissions.
* Some changes in LAl correspond to time periods out of the growmg season.

* [LAlincrements force other changes i the land surface model. Feedbacks from increasing LAl include:

* Reduced surface temperature.

* Reduced canopy radiation.

* Reduced leaf surface temperature.
* Increased transpiration — drier soils.

* Highlights potential advantage of earth—system approach.
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Monthly Mean Isoprene Emissions over Europe (CAMS) — MEGAN3 OL, CAMS-GLOB-BIOv3.1, SUMO
(MOCAGE)-2018-2022
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Monthly Mean Isoprene Emissions Over the CAMS European Domain for 2019 - LAl Analysis

January February March

Monthly total emission = 0.018891 Monthly total emission = 0.046556 Monthly total emission = 0.107228
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Monthly Mean Isoprene Emissions Over the CAMS European Domain for 2019 - LAl Analysis

August

Monthly total emission = 1.276817
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Monthly total emission = 1.583155
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Advances and advantages:
e Higher spatial resolution.
e Higher temporal resolution — important for more extreme events.

e Contmuous temporal coverage for each day.

e Dynamic LAl supported by data assimilation.

e [and surface model permits earth system approach allowing
vegetation-meteorology feedbacks.

Disadvantages, weaknesses, and arecas where we need more work:

e We have used a ‘black box’ for our emission factors. More work
needed to mprove this with respect to state of the art.

e We have used a somewhat crude parameterization for the soil
moisture gamma. Early work implies this causes too large
decreases in emissions. More work needed.
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June 2019 minus July 2019 grre

Sentinel EO-based Emission

Isoprene Activity Factor Temperature-Radiation Activity Factor
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Monthly Mean Isoprene Activity Factor Over the CAMS European Domain for 2019 - LAl Analysis

January
Monthly mean isoprene activity factor = 0.005132
1

February
Monthly mean isoprene activity factor = 0.011264
1

Supplementary Material

March January

Monthly mean isoprene activity factor = 0.019144
1

Monthly mean isoprene activity factor = 0.051805
. . 1

February
Monthly mean isoprene activity factor = 0.053300
. . 1

Monthly mean isoprene activity factor = 0.055967
. . 1
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Monthly Mean Isoprene Activity Factor Over the CAMS European Domain for 2019 - CAMS-GLOBAL-BIOv3.1
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Monthly mean isoprene activity factor = 0.085794
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Monthly Mean Temperature-Radiation Gamma Over the CAMS European Domain for 2019 - LAl Analysis Monthly Mean GAMMATP Activity Factor Over the CAMS European Domain for 2019 - CAMS-GLOBAL-BIOv3.1

January February March January February March

Monthly mean temperalulre-radiation gamma = 0.008331 Monthly mean lemperatulre-radialion gamma = 0.016002 Monthly mean temperatl.llre—radiation gamma = 0.029076 Monthly mean isoprene activity factor = 0.055178 Monthly mean isoprene activity factor = 0.056684 Monthly mean isoprene activity factor  0.060311
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Annual Mean Isoprene Emissions Over the CAMS European Domain for 2018-2022 - Open Loop
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Annual Mean Isoprene Emissions Over the CAMS European Domain for 2018-2020 - LAl Analysis
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Annual total emission = ? 298368
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Annual total emission = 6 954172
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* Some inter-annual variability m
Isoprene €missions:

> 6.85-7.5 Tg yr!

* Assmmilation analysis causes mmor
changes when averaged over the
whole domam.
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Regional differences can be much
more significant particularly on
shorter timescale.
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Annual mean LAI Analysis minus Open Loop SEEDS

Sentinel EO-based Emission
2018 2019 2020 and Deposition Service

Monthly total emission = -0.019153 Monthly total emission = -0.000821 Monthly total emission = -0.008287
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* Arcas affected by LAl assmmilation
increments only partially correlate to
net changes in emissions.
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time periods out of the growing
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LAl mcrements force other changes in
the land surface model. Feedbacks
from increasing LAl include:
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* Reduced surface temperature.

* Reduced canopy radiation.

e Reduced leaf surface
temperature.

* Increased transpiration — drier
soils.

 Highlights potential advantage of
carth-system approach.
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Annual mean LAI Analysis minus Open Loop SEEDS

Sentinel EO-based Emission
2018 2019 2020 and Deposition Service

Monthly mean temperature-radiation gamma difference = 0.000388 Monthly mean temperature-radiation gamma difference = -0.000024 Monthly mean temperature-radiation gamma difference = -0.000487
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Some changes in LAl correspond to
time periods out of the growing
season.
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* LAl mcrements force other changes n
the land surface model. Feedbacks
from increasing LAl include:
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* Reduced surface temperature.

* Reduced canopy radiation.

e Reduced leaf surface
temperature.

* Increased transpiration — drier
soils.

 Highlights potential advantage of
carth-system approach.
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Annual mean LAI Analysis minus Open Loop SEEDS

Sentinel EO-based Emission

= 201? = 2019 o 2029 and Deposition Service
o * Areas affected by LAl assimilation
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Moisture ™ Increments o.nly pa.lrt.lally correlate to
net changes in emissions.
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the land surface model. Feedbacks
from increasing LAl include:

* Reduced surface temperature.

* Reduced canopy radiation.

e Reduced leaf surface
temperature.

* Increased transpiration — drier
soils.

 Highlights potential advantage of
carth-system approach.
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Sentinel EO-based Emission
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* Areas affected by LAl assimilation

LAl . increments only partially correlate to
net changes in emissions.
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