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•VOCs 
   - olefins 
   - benzene 
   - toluene 
   - methanol 
   - acetone 

•CO2  

•Aerosols 

• Energy 
   - Q* 
   - QH 
   - QE 

     - u* 

Velasco & Roth, Geography Compass 4/9, 2010 

ICUC-7 & ICUC-8 

Dimensions are in meters 

2003 
 

2006 
 



A great tool to evaluate emission inventories 

Velasco et al., Geophys. Res. Lett. 32, 2005 
Velasco et al., Atmos. Environ. 39(38), 2005   

at local 
scale 

Velasco et al., Atmos. Chem. Phys. 9, 2009 
Zalakeviciute et al., Atmos. Chem. Phys. 12, 2012 



at local 
scale 

O3 
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Air Quality Program 
2011-2020 

Verification capabilities → Air Quality MGMT 



Escandón 
neighborhood 

Footprints 
encompassing 80% of 
the flux source area 

Daytime 

Nighttime 

The next step 
CO2 flux 

2011-2012 



Velasco et al., Atmos. Environ., 2014  

CO2 fluxes 
 

Annual flux 
  

24,500 ton km-2 yr-1  
 

Party 
effect 

2008 traffic 
restrictions on 

weekends 

Xmas holidays 



Emissions 
inventory 

Flux tower 

2.8 factor 

1.3 factor 

Emissions inventory vs measured fluxes 



CO2 sources & sinks on weekdays 

Velasco et al., Atmos. Environ., 2014  
Emission source  Sink  



CO2 sequestration 

Emission factors 
&  

activity data 
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kg of pollutant 

ancedistdriven
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3

of pollutant 

Tree surveys, allometric 
equations & growth 

predictive models 

+ 

568 ton km-2 yr-1  

+ 

Eddy covariance  
flux tower 



http://razon.com.mx http://mileddf.com.mx http://eluniversal.com.mx 

Energy balance 

Q* 

ΔQS 

QH 
QE 

3 climatological seasons  



Data to understand the O3 formation 

K↓ 

propane 

1,3-butadiene 

toluene O3 

Mar-Apr 2012 



Micrometeorological data 

Urban heat island 

Pollutants dispersion 

Boundary layer evolution 

Velasco et al., Atmos. Chem. Phys. 8, 2008 



Vargas et al., Atmósfera 26(3), 325-336, 2013 

As part of regional flux networks 
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We are currently working in the 
relaunching of an urban flux tower 

our 
target 

Take home message 

A permanent flux 
tower must be a 

collaborative 
initiative  

at local 
scale 

Research institutes 

Universities 

Environmental agencies 



Effective mitigation policies and action plans 
need a good understanding of all emission 

sources and sinks. 

Highlights: 

Direct measurements of CO2 fluxes by eddy 
covariance are an alternative to evaluate 

gridded emission inventories. 
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MILAGRO Field Campaign 

(March 6 to 30, 2006) 

Velasco et al., Atmos. Chem. Phys. 9, 7325-7342, 2009. 

Strong contribution from 

evaporative sources 

Mainly from  

combustion sources 



Zalakeviciute et al., Atmos. Chem. Phys.  12, 2012 

Quadrupole Aerodyne Mass 

Spectrometer (AMS) 

Aerosol fluxes 
 

http://www.ceh.ac.uk/
http://websearch.pnl.gov/search?access=p&client=PNNL-External&proxystylesheet=PNNL-External&output=xml_no_dtd&site=PNNL-External&proxycustom=<HOME/>


Carbon sequestration & soil respiration 

Soil CO2 efflux 

Carbon uptake 
by grass 

Velasco  et al., Atmos. Chem. Phys. 13, 10185-10202, 2013. 
Velasco et al., Front. Ecol. Environ., submitted Sept. 2014.  

Carbon uptake 



Evergreen ash 

1 

Quaking aspen 

2 

Wax-leaf privet 
3 

Box elder 

4 

Eucalyptus  

5 

Ahuehuete  

7 

Small Large 

What type of trees can sequester CO2 best?  


