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1.Background

How effective is urban greenery in reducing CO, emissions in a Metropolitan Area?

benefiting biodiversity and human well-be

ing.

Green infrastructure: a network of (semi-)natural areas which are
protected and enhanced to deliver ecosystem services, while also

Human-related vegetation activities:
Mowing, Irrigating, Pruning, Fertilizing

1.Background_How to quantify the biogenic flux of a city?

Photosynthesis
(GEE,GPP)

*sap flow

Vegetation Respiration

*satellite(regional-global)

/ Process-based \

Model

SUEWS
JSBATCH
SURFEX

* Explicitly simulate physical
processes

fLight-Use-Efficiency\

Model

VPRM
diFUME
SMUrF

* Low input data requirements

* Not account for long-term

* Extensive parameterization

/ vnd data requirements j

\carbon stocks

/ Y Q.
r/ A \
Soil respiration /’ [ R \
*flux chamber /| [
/ “{-l—» | *tracer
____________ / i | ' (NOx
/ H \.co
/ \ cos
. c¥)
*Eddy Covariance
| flux tower
|
|
|
T
Measurements

Modelling Approaches

In this work we apply the Vegetation Photosynthesis and Respiration Model [VPRM]




2. Emission Assessment_Study Area and Model Setting
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2. Emission Assessment_Biospheric contributions among different configurations
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2. Emission Assessment_ Biospheric contributions across cities

Biogenic CO2 Contribution vs. Greenery by City, Climate, and Scale

Climate Zone
‘ngapore © Mediterranean
44 @ Subtropical highland
@ Tropical rainforest
@ Humid continental
@ Temperate oceanic
Population Density (inh./km?2)
24 o 3500
© 5000
© 8000
. 16000
g "“”m ® Scale Type
E 04 @ City scale
k=1 A Neighborhood scale
5 ‘exico + Different calculations:
8 .l eunich Biogenic Flux / Anthropogenic Flux
E Biogenic Flux / (Biogenic + Anthropogenic)
g
°,—: « Different scales (neighborhood and city)
A guideline for accounting biogenic contributions should
6 be established and applied to more cities
P @
Higher green coverage, regardless of climate and
-8 Barcels . . . . .
8 @e o population density, is generally associated with more
10 20 30 20 50 60 70 negative (sink-like) biogenic CO, contributions.
Percentage of Greenery (%)
7
3. Observed and Simulated Concentration Overview
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3. Observed and Simulated Concentration WRF-Chem setting
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3.0bserved and Simulated CO, Concentration_April
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The model captures the general trend of CO, variation but generally

peak concentrations compared to

observations. This can be attributed to the modelled night-time PBL.

Contribution of biogenic concentration to the total concentration are

negative (uptake) during midday time (11:00-18:00 ).
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3. Observed and Simulated CO, Concentration_December
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* Thediurnalcycle of CO, concentrationin December
has high values in night compared with that in April

* Fabra forest station show stronger uptake effect during

midday time
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Key take aways

Different VPRM configurations show different annual biogenic CO, fluxes contributions, with the modified VPRM using
sentinel2 indices estimating the highest uptake(-8%).

Greener cities regardless of climate generally show more negative biogenic CO, contributions. A guideline for
accounting biogenic contributions should be established and applied to more cities

WRF-Chem well simulates the diurnal trend of total CO, concentration. During midday, the uptake effect can be
captured, however, during the night, the high uncertainty in the anthropogenic emissions and the errors in the
atmospheric transport model, does not allow us to discern the biogenic contribution.
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