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Cucuta-Region is formulating its Air Quality Action Plan. One of the technical inputs of this 
process is a monitoring campaign to measure particulate matter concentrations in its PM10 
and PM2.5 fractions1. The field work for this campaign was conducted between the 11th and the 
30th of March 2021, using a laboratory accredited by the Institute of Hydrology, Meteorology 
and Environmental Studies (IDEAM by its Spanish Acronym).
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1 .  EQUIPMENT AND MEASUREMENT SITES 

Figure 1 shows the geographical location 
for the two monitoring stations. The 
background station, located in the north of 
the city outside the urban area, was 
intended to characterize air quality 
entering the city, while the city-center 
station sought to assess urban air quality 
conditions. 

Automatic Grimm brand PM monitors 
(reference 180 EDM, German 
manufacture) were used at each station.  
These state-of-the-art and U.S. 
Environmental Protection Agency 
(US-EPA) certified devices operate using 
the principle of optical dispersion, storing 
data hourly. Main meteorological variables 
were also measured using a Davis 
Vantage Pro station at the city-center 
monitoring site. The IDEAM weather 
station located at Camilo Daza Airport did 
not report data during this period.
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Figure 1  Map of Cucuta’s Metropolitan Region with the 
geographical loca�on of the PM measuring sta�ons
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1-Solid and liquid droplets found in the air which aerodynamic diameter are smaller than 10 micrometers (PM10) and 2.5 micrometers (PM2.5).
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Figure 2 presents the daily trends of meteorological 
variables monitored during the measurement 
campaign. Wind direction and wind speed are key 
variables with significant differences observed 
between day and night. Winds from the north and 
northeast prevail during the day, and southwest 
during the night (see  Figure  3). First hours of the 
day have low speed winds coming from the north, 
and as the atmosphere warms up (temperature 
above ~25°C  at approximately 10:00), air speed 
increases significantly and the prevailing direction 
shifts from north to northeast. Such pattern remains 
until the end of the daytime hours and early night 
hours while the atmosphere cools down 
(temperature below ~26°C at approximately 20:00). 
Subsequently wind direction changes from 
northeast to southwest with lower speeds. This wind 
direction remains throughout the night and early 
morning until the cycle starts again at about 4:00 
am.

Photo: Hill Consulting

2. METEOROLOGICAL CONDITIONS 

Figure 3. Wind rose for the measurement period segmented by range of hours of the day.

Figure 2. Daily pa�ern of the main meteorological variables.

3. PARTICULATE MATTER CONCENTRATIONS

Figure 4 shows the daily cycle of PM10 and PM2.5 concentrations. According to the wind 
directions during the measurement period, the background station located in the north 
represents the conditions of air quality entering the city during much of the day (between 4:00 
and 20:00). For the night period, between 20:00 and 4:00, depending on the wind conditions, it is 
highly likely that this station will be affected by the emissions generated in the city since the 
prevailing winds between these hours correspond to winds from the southwest.



On the other hand, PM concentrations in the city center station are higher than in the 
background station and presents significant differences with respect to the hourly behavior 
of the background station. These differences are most likely related to the impact of the 
different sources present in the urban area.

During the early morning hours, when the height of the mixing layer2  begins to increase, a 
drop in the background station concentrations is observed, however, in the city center station 
an increase in concentrations is observed between 08:00-10:00, probably explained by the 
increase in local emissions in the city. At the end of the day the concentrations increase both 
at the background station and at the city center station. This increase is related both to the 
increase in vehicular emissions in the afternoon and evening hours, as well as to the 
decrease in the mixed layer height and the change in wind direction.

Figure 5 shows the distribution of PM2.5 concentrations according to wind direction and time of 
day (radial axis). In both sites the highest concentrations were recorded between 22:00 and 
06:00 when winds were coming from the south and southwest. Additionally, high 
concentrations were observed at the center station between 8:00 and 10:00.. The highest 
concentrations in the two stations were recorded when the winds came from the southwest and 
the magnitude of the speed was low. It is important to note that the wind direction was only 
measured at the city center station. 

Moreover, during the measurement period PM10  and PM2.5 concentrations did not exceed 
national air quality standards3 ,(75μg/m3 and 37μg/m3,  respectively, for 24 hours).

2- Mixing layer height: Boundary of the atmosphere where pollutants are dispersed.
3- Resolution 2254 of 2017 of the Ministry of Environment and Sustainable Development.

Figure 4. Daily pa�ern of par�culate ma�er concentra�ons.
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Figure 5. Rose of contaminants per hour of the day. (μg/m3).

This PM measurement campaign is relevant within the process of the Air Quality Action Plan 
formulation since its highlight the importance of having real time PM and meteorological data to 
characterize better the air pollution problem in Cucuta-Region. It also emphasizes on the 
importance of the decisions regarding instrumentation, measurements technics, logistics and 
locative considerations when redesigning the new air quality monitoring network in the city. 
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