
There are consensous among scientists about 
the human activities induces global warming in 
the last century (Cook et al, 2013, Cook et al, 
2016). CO2 is the most important gas for 
radiative forcing. Also, it has been proven that 
reducing Black Carbon (BC) emissions would 
help to lower global radiative forcing and 
improve population health (Bond et al., 2013). 
Transport emissions are increasingly more 
important in terms of green house gases 
(GHG). Therefore, identifying strategies to cut 
GHG it is important to fight back against climate 
change. We estimated the vehicular emissions 
of Black Carbon over the Metropolitan Area of 
São Paulo (MASP) of BC. We used the model 
VEIN, an R package that allows to estimate 
vehicular emissions with high level of detail, as 
in spatial and temporal dimensions (Ibarra, 
2017). The strategies considered are the 
scrapping of vehicular older than 30 years of 
use as these vehicles. Black Carbon Would 
diminish 113 t/y

TRAFFIC
We used a morning rush traffic simulation for 
MASP. This traffic simulation is made by the 
Traffic Company of São Paulo (CET). VEIN 
model performs this task automatically

Traffic is splitted by type of vehicle and 
extrapolated to each hour of the week. VEIN 
function: age_ldv and age_hdv.
SPEED
We used BPR curves to estimate speed. VEIN 
function: netspeed

EMISSIONS
We considere length of street, emissions 
factors depending on speed and deterioration 
factors
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Methods

VEIN model and estimation
VEIN model allows a detailed estimation of vehicular 
emissions. It cover hot engine, cold start, evaporative, 
speciation and other type of emissions.  The model is 
available at 
https://cran.r-project.org/web/packages/vein/index.html 
and https://github.com/ibarraespinosa/vein 
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