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137LOCAL WIND AND AIR POLLUTION INTERACTION IN THE MEXICO BASIN 

e) The afternoon phase 

Over the fiat center of the basin and away from the urban infiuence, erosion oí the nocturnal cold 
pool during the morning and subsequent surfacing of the upper-Ievel winds seems to take place. This 
is illustrated by surface wind data from a station (Plan Texcoco) located about 10 km to the NE of 
the airport on the dry bed of Lake Texcoco (Fig. 1). Here, at the end of the night a stable layer is 
formed next to the ground resulting from night-time radiational cooling and from cool air drainage 
from the mountain slopes (distant sorne 12 km) to the East and Southj thus, this nocturnal wind 
exhibits a predominantly easterIy component (SSE), as may be seen in Table 1. 

1-6hs 11-16hs 18-24hs 
East 74 21 70 
West 20 74 24 
Other 6 4 6 

Dir. 
Avg. wind 

(mis) 1.6 5.0 3.0 

Table 1. Frequency (%) of surface wind zonal componente (hourly values) for stat.ion Plan Texcoco, on the center of the Mexico 
basin for 1-15 March 1982 and for three periods during the day. 

After sunrise, with the heating of the surface of the plain by the sun, the stable layer is gradually 
eroded by turbulent mixing from its bottom upwards, until convective coupling with the gradient of 
regional wind is accomplished in the afternoon. As a result we show during this period a predom­
inantly westerly component (from N~W mainly), as shown in Table 1. As it would be expected, 
these gradient winds were stronger and more turbulent (Table 1). 

ó. The local winds and air poIlution 

It is well known that meteorology and topography playa dominant role in the development of serious 
air pollution problems. In the case of the Mexico City urban area, the complex mountain-valley 
terrain coupled with the heat-island induced wind system do not permit a simple description of 
pollutant dispersion and transporto The type of local wind circulation described in the previous 
section tends to produce a peak concentration of pollution over the area of confluence of the surface 
air flow (which, as it was shown, is also coincident with the heat-island maximum) concentration 
at some distance to the east of the center of convergence on the eastern suburbs. This may be 
appreciated in Figures 9 and 10 which show the mean S02 isoline concentrations for the day and 
night period respectively. AIso, the position of the maximum S02 isolines is almost coincident with 

the the corresponding position of the heat island and to sorne extent not too far from the main emission 

ace sources in the northern sector of the city (Fig. 1). the eastward displacement of S02 peak observed 

the during the night period (Fig. 10) could perhaps be explained by the corresponding larger values of 

'air the nocturnal westerIy components of the surface drainage wind, relative to the easterIy components 

[ent of the converging air flow. Even though the centripetal circulation is difficult to detect during the 

the daylight period, the mean highest buildup of S02 tends to persist however on the eastern suburbs 
(Fig. 9). 
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Resultant wind fields displayed in Figures 6 and 8 reveal an area of horizontal convergence which e rent 

seems to be related to the heat-island center (shown on the same Figure). Since topographic and heat­ transa 

island induced winds are superimposed on the mean gradient wind in order to compute the resultant away fr 
winds, vector differences between the wind at each station and the network resultant (mean) wind reinforc 
were performed following the procedure suggested by Shreffler (1978). In order to estimate the subur ! 

diurnal variation of surface wind infiow, hourly values of surface divergence were computed for the Froro t 

area of the triangle formed by anemometric stations L, D, Q which includes the area where the heat­ tend te 
island center is located. The result is shown in Figure 11 where it is apparent that convergent flow during 
prevailed not only during the night period, but was also present during most of the daylight hours, of sital. 
when it would be expected that turbulent mixing would tend to weaken the heat-island induced fiow. 
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LOCAL WIND AND AlR POLLUTlON INTERACTION IN THE MEXICO BASIN 

From the aboye results it seems plausible to conclude that (as shown in Fig. 11) heat-island induced 
convergent ftow was more prevalent at night, since it was reinforced by drainage winds from the 
mountains to the West. During the day, with similar heat-island intensity, convergence of ftow was 
evident only during those hours when convective instability helped producing such circulation, since 
(as suggested by 8hreffier, 1978) vertical motions may be initiated with a relatively small input of 
thermal energy from the urban surface. 

1. Concluding relllarks 

It has to be admitted that even in ideal conditions (weak regional wind, clear skie¡;) the urban surface 
wind pattern is rarely simple. The forcing mechanism for this wind circulation, (the heat island) 
is seldom monolitic, as has been illustrated for mid-Iatitude cities (Chandler, 1965) as well as for 
a tropical urban area (Jáuregui, 1973; 1986). AIso, the arrangement of hill slopes and level plain 
in the Mexico basin has an inftuence on local wind development. These slope winds (caused by 
topography) are superimposed on the heat-island induced centripetal circulation (or rural wind). 
The resulting local wind regime is such that convergent surface ftow over the city pre"ails mainly 
during the night and early morning. Another factor that has been suggested to be responsible in 
part for this convergent ftow is the ground friction caused by the presence of the urban structures 
(Riehl and Herkhof, 1972). According to these authors this so-called 'stovepipe efect' for the city of 
Denver is primarily caused by friction. The low-Ievel convergence of air ftow into the city, although 
weakened by turbulence and by upslope valley winds is still evident in the daytime mean maps of 
resultant wind. During the forenoon hours, as the mixing layer irrcreases in depth the outftow counter 
current begins to grow in importance resulting in a more effective removal mechanism for the outward 
transport of pollutants aloft (stovepipe effect). Part of this bouyant pollution is able to be carried 
away from the basin by the gradient wind current aloft. During the night period the slope winds 
reinforce the western branch of the rural winds displacing the center of convergence to the eastern 
suburbs, where the peak values of 802 are also found as a result of the converging surface winds. 
From the foregoing it may be concluded that the local thermally generated winds in Mexico City 
tend to maintain the polluted air near the surface within the limits of the urban area, especial1y 
during the night and morning periodo When this happens high pollution levels may occur because 
of shallow nocturnal mixing depth. 
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