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Cities are the main contributors to the CO2

rise in the atmosphere. The CO2 released 
from the various emission sources is 
typically quantified by a bottom-up 
aggregation process that accounts for 
emission factors and fossil fuel consumption 
data. This approach does not consider the 
heterogeneity and variability of the urban 
emission sources, and error propagation can 
result in large uncertainties. In this context, 
direct measurements of CO2 fluxes that 
include all major and minor anthropogenic
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Bottom-up approach
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Emissions inventory vs measured fluxes

EC flux system

After adding contributions from human and soil 
respiration obtained by bottom-up approaches 
and subtracting the CO2 sequestered by 
vegetation calculated by applying biomass 
allometric equations and a growth predictive 
model to trees inventoried within the studied 
domain,  results show that the 2010 emissions 
inventory over-predicts 2.8 times the average 
daily flux measured on weekdays. Using traffic 
emissions data from a 2-years older inventory 
the difference decreased to 30%, suggesting 
that the traffic load for this part of the city is 
probably highly overestimated in the 2010 
emissions inventory. 

The flux measurements were conducted over a 15-month 
period. No seasonal variability was found, but a clear 
diurnal pattern with morning and evening peaks in phase 
with the rush-hour traffic was observed on weekdays. 
Saturdays and Sundays presented CO2 fluxes 25% and 41% 
lower on a daily basis due to less traffic and anthropogenic 
activities on weekends. 

CO2 flux observations

Introduction

and natural sources and sinks from a specific 
district can be used to evaluate emission 
inventories. 

This study reports and compares CO2 fluxes 
measured directly using the eddy covariance 
(EC) method with emissions taken from the 
gridded local emissions inventory for the 
footprint covered by the EC flux system for a 
residential/commercial neighbourhood of 
Mexico City.

Photograph of the 
monitored neighbourhood 
taken from the top of the 
flux tower.

Footprints encompassing 
80% of the EC flux source 
area overlaid on an aerial 
photograph including the 
1×1 km grid cells of the 
emissions inventory and 
centered on the EC tower 
location (yellow start). 
Red and blue contours are 
average footprints for 
each wind direction 
during day (8 – 18 h) and 
night (20 – 6 h). 

Diurnal variability of CO2 fluxes according to the day of the 
week. The shaded area represents ±1 standard deviation 
from the flux average on weekdays.

Daily variability of CO2 fluxes according to the month of the 
year. The blue bars are ±1 standard deviation from the daily 
flux. The dashed line  indicates the average daily flux .

The emissions from 
households and point 
sources are based on 
data from 2010, while 
the vehicular 
emissions on data 
from 2008. Dashed 
lines are ±1 standard 
deviation from the EC 
flux average.

Partitioning of 
weekday CO2

exchange. Red arrows 
indicate emission 
sources and green 
arrows sinks.
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