
 Traffic emissions are a significant source of greenhouse 

gases and air pollutants in urban areas. 

 Emissions of many air pollutants have been shown to have 

variety of negative effects on public health and the natural 

environment.

 In this study, we describe a mobile laboratory for measuring 

these atmospheric species.
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The instruments are installed in a large van modified

with shock absorbing instrument racks. They include

ultraportable greenhouse gas analyzers for CH4 and

CO2 (model UGGA, Los Gatos Research, Mountain

View, CA, USA), a 13C-CO2 analyzer (model G1101-

i, Picarro Inc., CA, USA), a N2O/CO analyzer (Los

Gatos Research, Mountain View, CA, USA) and a

suite of instrument for monitoring criteria pollutants

(CEMS, Thermo Fisher Scientific Inc., MA, USA).

These instruments are housed in a temperature

controlled compartment and powered by an onboard

generator. We tested the laboratory in a traffic tunnel

and in several main streets in Nanjing, China.

13C-CO2 analyzer and N2O/CO analyzer 

Fig.1  Schematic diagram of 

observation route showed in 

red.

Greenhouse gases and gaseous 

pollutants were measured on 

three urban road (1, 2, 3) and in 

two urban tunnels (4, 5).

Continuous Emission Monitoring Systems

Fig. 2  Time-series of CO2, CH4, CO, N2O and δ13C 

concentration measured in an urban tunnel.
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BER: Bulk emission ratio derived from 

road measurement;

Nn: number of natural gas vehicles;

Ng: number of gasoline vehicles;

EFM,n: CH4 emission factor for natural gas vehicles;

EFM,g: CH4 emission factor for gasoline vehicles;

EFC,n: CO2 emission factor for natural gas vehicles;

EFC,g: CO2 emission factor for gasoline vehicles;

Fig. 3  Scatter plots of CH4 and CO2 mixing ratio on 

urban roads. Red symbols represents workday, blue symbols 

represent weekend, triangles represent traffic rush hours and 

circles represent non rush hours. 

Fig.4  Bulk CH4:CO2 emissions ratio as a function of number fraction of natural gas vehicles detected on the street.


