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High spatial resolution mapping of 
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Spatial distribution of CO2 emissions in grid cells of 20 × 20 m during the evening rush hour 
in the low-rise residential neighborhood of Telok Kurau, Singapore. No significant difference 
in the distribution and mean flux was observed using larger grid cells. The highest emissions, 
shown by warmer colors, coincide with heavy traffic roads and blocks impacted by kitchen’s 
emissions in the northeast section. The net of streets overlays the emissions map. 

Based on the Monin-Obukhov similarity theory and Reynolds analogy, 
the aerodynamic resistance of sensible heat can be used as a proxy to 
estimate the surface-atmosphere exchange rate of any trace gas. 

As a probe of concept, we instrumented a bicycle with an infrared gas 
analyzer (Licor, Li-840), a meteorological sensor (Vaisala, WXT520) and a 
GPS to log georeferenced mixing ratios of CO2 every second along a 
defined route across a neighborhood of Singapore during selected 
periods of 1.3 h. Our team has measured fluxes of energy and CO2 by 
eddy covariance during seven years in that neighborhood. 

The data collected by both, flux tower and instrumented bicycle were 
used in combination with the aerodynamic resistance approach to 
calculate CO2 fluxes along the selected transect in grid cells of 20, 30 
and 40 m. The spatial distribution of CO2 emissions was obtained 
applying an interpolation subroutine based on the original Delaunay 
triangulation (Igor v.7, WaveMetrics, Inc.).

Diurnal variability of CO2 flux measured by eddy covariance on weekdays during 
the study period of Oct-Nov 2016. The dashed lines represent ±1 standard 
deviation from the average flux and give an indication of the day-to-day 
variability. The red circles show the mean fluxes from the complete neighborhood 
obtained after the interpolation of the fluxes calculated by the aerodynamic 
resistance approach. Fourteen bicycle trials were conducted in total .  
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H  Sensible heat flux

Cp  Heat capacity of air

 Air density

 Stefan-Boltzman constant

L Ongoing longwave radiation

L Incoming longwave radiation

  Surface emissivity

Ttower  Air temperature at tower

Cmobile  CO2 mixing ratio at screen level

Ctower  CO2 mixing ratio at the inertial sublayer

w’c’  CO2 flux for a given grid cell and time
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