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6. Diurnal variation of surface divergence

Resultant wind fields displayed in Figures 6 and 8 reveal an area of horizontal convergence which
seems to be related to the heat-island center (shown on the same Figure). Since topographic and heat-
island induced winds are superimposed on the mean gradient wind in order to compute the resultant
winds, vector differences between the wind at each station and the network resultant (mean) wind
were performed following the procedure suggested by Shreffler (1978). In order to estimate the
diurnal variation of surface wind inflow, hourly values of surface divergence were computed for the
area of the triangle formed by anemometric stations L, U, Q which includes the area where the heat-
island center is located. The result is shown in Figure 11 where it is apparent that convergent flow
prevailed not only during the night period, but was also present during most of the daylight hours,
when it would be expected that turbulent mixing would tend to weaken the heat-island induced flow.
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FIG. 11. HOURLY VARIATION OF SURFACE WIND DIVERGENCE OVER THE AREA

EﬂgLOSED BY STATIONS L, U, Q@ FOR PERIOD 7 - 25 FEBRUARY 1986.(x 10_“
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From the above results it seems plausible to conclude that (as shown in Fig. 11) heat-island induced
convergent flow 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 flow was
evident only during those hours when convective instability helped producing such circulation, since
(as suggested by Shreffler, 1978) vertical motions may be initiated with a relatively small input of
thermal energy from the urban surface.

7. Concluding remarks

It has to be admitted that even in ideal conditions (weak regional wind, clear skies) 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-latitude cities (Chandler, 1965) as well as for
a tropical urban area (Jauregui, 1973; 1986). Also, the arrangement of hill slopes and level plain
in the Mexico basin has an influence 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 flow over the city prevails mainly
during the night and early morning. Another factor that has been suggested to be responsible in
part for this convergent flow 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-level convergence of air flow 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 increases in depth the outflow 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 SO3 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, especially
during the night and morning period. When this happens high pollution levels may occur because
of shallow nocturnal mixing depth.
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