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Green Infrastructure

Cities aiming to become more sustainable often turn to green
infrastructure. Examples include vertical farming, rooftop greenhouses,
green roofs, and public parks. But how well do we understand the
impacts of these strategies? If we can understand the precise impact

of different sustainability strategies, cities can engineer a combination
of sustainability strategies to maximize positive effects.
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Measurements

How to quantify the CO, signals from Gl of a city?

KLight-Use- Effir:iency\

Model

VPRM

= GPP is proportional to the amount
of absorbed photosynthetically
active radiation; LUE factors and
parametenzations for respiration

= Low input data requirements

\Nnt account for long-term carby
stocks

/ Process-based \

Model

SUEWS

JSBATCH

SURFEX

* rely on detailed mechanistic
representations of
photosynthesis, respiration,
and water balance

* Extensive parameterization
\and data requirements /

Modelling Approaches

Quantify biogenic CO, fluxes at the urban scale(10m-1km) is critical and challenging /
Vegetation Photosynthesis and Respiration Model (VPRM)




Research Questions

To understand the role of urban green spaces on urban carbon budget(sink or source?), we need a high-
resolution estimate of biogenic CO, fluxes

1) Can we improve the resolution of biogenic CO, fluxes estimation?

* Default VPRM normally combined with MODIS satellite data (500m)
* Incorporate high-resolution satellite data sentinel2 data (10m) to VPRM
->Biogenic CO, fluxes estimation at 10m in the Metropolitan Area of Barcelona (AMB)

2) To what extent does the improved resolution and parameterization enhance our ability to identify urban biogenic CO, Fluxes?

* Different VPRM configurations

* Estimated biogenic fluxes are constrained with atmospheric CO, observations using WRF-Chem
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Case study

How much green infrastructure does the AMB have?
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WRF-Chem V4.3.3
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Monitoring Network

measuring atmospheric
CO, and CH, with the
goal to determine the
efficacy of greenhouse
gas emissions mitigation
strategies.
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Biogenic CO, Fluxes
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EMISSION(wrfchemi_d0*.nc) CONCENTRATIONS(wrfout_d0*.nc) MONITORING NETWORK
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E_TRAl = out.createVariable('E_TRAl', dtype, dim)
E_TRA1[:] = ©
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, .true.,.true.,
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E_TRA3 = out.createVariable('E_TRA3', dtype, dim)
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out["E_TRA3'].setncatts(edgar['E_CO02'].__dict_ )
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E_TRA4 = out.createVariable('E_TRA4', dtype, dim) Registry/registry.chem
E_TRA4[:] = co2_biol
out["E_TRA4'].setncatts(edgar['E_CO2'].__dict_ )

Anthropogenic emissions
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E_TRAS5 = out.createVariable('E_TRA5', dtype, dim)
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E_TRA6 = out.createVariable('E_TRA6', dtype, dim)
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The Weather and Research Forecasting model (WRF)
coupled with chemical transport (WRF-Chem)
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Total Concentrations in April
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Differences among VPRM
configurations are relatively small.
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Total Concentrations in April

Diurnal Cycle at ICTA
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WRF-Chem well captures the
observed diurnal variability of
atmospheric CO,

Discrepancies occur during
nighttime stable conditions
and shallow PBL period.

Differences among VPRM
configurations remain
relatively small (few ppm)
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CO2 contributions
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Conclusions

To understand the role of urban green spaces on urban carbon budget(sink or source?), we need a high-resolution estimate of biogenic CO, fluxes

1) Can we improve the resolution of biogenic CO, fluxes estimation?

* Default VPRM normally combined with MODIS satellite data (500m)
* Incorporate high-resolution satellite data sentinel2 data (10m) to VPRM
->Biogenic CO, fluxes estimation at 10m in the Metropolitan Area of Barcelona (AMB)

2) To what extent does the improved resolution and parameterization enhance our ability to identify urban biogenic CO,
Fluxes?

» Different VPRM configurations 2 satellite data input / add soil moisture

* Estimated biogenic fluxes are constrained with atmospheric CO, observations using WRF-Chem

WRF-Chem well captures the observed diurnal variability of atmospheric CO,

Anthropogenic emissions dominate urban CO, variability at all stations, Differences among VPRM configurations are modest compared to
anthropogenic signals

Emissions measurements should be deployed
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Discussion Effect of land use change on spatial changes in CO, levels

v x 4
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G R E E N The promotion of metropolitan green infrastructure will allow the benefits that nature brings to
the territory, the city and people to be enhanced.
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The metropolitan PDU establishes the regulatory framework and guidelines for metropolitan urban planning for 2050 with the aim of enhancing the natural valués 6f
the metropolitan territory, improving our cities and promoting active and sustainable mobility.


https://urbanisme.amb.cat/descobrir/pdu-metropolita

Bayesian Inverse Modeling Framework

D ISCUSSION The Bayesian inverse modeling framework was developed to derive optimized
posterior CO, emission estimates over AMB

Footprint Observations

Prior Flux

\\'{!f-f;_ X,

‘r(’A A \

‘ _'.\i}\%‘k&\‘ (0

| Agriculture

Posterior Fluxes ﬂ’: Sp + (HQ)T (HQHT + R)'1 (Z T Hsp)

[Prior emission error covariance (Q)] [Observation error covariance(R)]
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