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MONTERREY AIR QUALIT

TO

METEOROLOGICAL FACTORS

1. INTRODUCTION

Urban areas along Mexi-
cos's border region have expe-
rienced an accelerated grow-
th during the last decade. By
the year 2000 a large propor-
tion of the urban population in
the country will probably be lo-
cated on or near the border. In-
tensification of urban activity
may perhaps leadto adeterio-
ration of airquality.

Which are the main charac-
teristics of air pollutioninalar-
ge urban areain the semi-arid
and/or arid climate of the bord
region? To answer this ques-
tion this paper examines some
aspects of air contamination
(only one contaminant, how-

“ever) in the city of Monterrey as
related to metsorological fac-
tor. An analysis is also made
to explore the possibility of an

- urban-induced effect on the

enhancement of showery rain-
fallin Monterrey. Monterreyis
the largest urban area in Mex-
ico's norther border region.

During the last decade its popu-

lation has more than doubled,
from 0.86 to 1.7 million (CON-

APO, 1982). This rate of in-
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creass is higer than the one
comesponding to Mexico c:ty or
Guadalajara.

The accelerated rate of
urbanization in the industrial
near-the-border metropolis
hasbroughtaboutadeteriora-
tion of its air quality. We shali
try to explain space and time
variation of this pollutant in re-
lation to topographic and me-
teorological influences in Mon-
terrey.

2.THEDATA

Sanitation authorities in
Monterrey have establisheda
network of sampling stations
for total suspended particies
(TSP) since the mid 1970's.
The method used for the deter-
mination fo TSP is the standard
high volume sampler that
passesairataflowrateof1.13
to 1.7 m*¥min through a fiber
glass filter over a period of
twenty-four hours. The mass
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concentration of the suspen- verse reiétéesﬁship with dust invarséonsare,theiongerthéy

ded particulates (size range
100 to 0.1 um) is determined
by the gravimetric method.

poliution levels.

The high frequency of sur-

last in the day, and therefore,
high levels of poliution are ex-
pected to remain for a longer
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TABLE 1. FREQUENCY (%) OF SURFACE INVERSIONS IN MONTERREY IN 1980 AT 6 A.M.
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The number of sampling
stations for the available period
(1976-77) are shown in fig 1.
Climatological data is available
forthree urban stations (fig 1).

3.TIME AND SPACE
VARIATIONINDUST
PARTICLES

a) Seasonal variation. -

Residents in Monterrey are
aware of a slight seasonal vari-
ation in air quality. Clean air
days are somewhat more fre-
quent during the wet season
(May - October) when the rains

- washoutsomeofthedustpar-

ticles. Rains, however, are
scarce in the semi-arid clima-
te of the Monterrey area, and
the wash-out effect is therefors
not noticeably marked. The ef-
fect of rainfalil on dust content
in the air is evident in fig 2 where
itmaybeseenthatthe number
of days with rain keeps an in-

face inversions keep pollutants
in a shallow layer during the
early hours ofthe morning and
notinfrequently until mid-day.

The frequency of shaliow in-
versions (up to 90 m) during the
dry seasonis much higher (up
10 50% of the time or more) than
in the short rainy season (see
table 1, fig3). Deepsurfacein-
versions (up to 500 m). Al
though less frequent, exhibita
well marked seasonal vari-
ation. The deeperthe surface

go

numbsr of hours. Briefly said,
the seasonal variation in poliu-
tion lavels in Monterrey is de-
pendent, as everywhere eise,
on meteorological factors such
as the wash-out effect and sur-
face inversions. The scarcity
of rains, however, is respon-
sible for the weak seasonai
changes observed in sus-
pended particles.

b) Spatial variations

Fig 4 shows a typical dry
season distribution of total sus-
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FIGUREZ. MONTHLY MEAN T3P VALUES FOR 10 STATIONS AND NUMBER OF RARY

DAYS NMONTERREY FOR 1976
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pended pariicles (TSP} in
Monterray urban air. the high-
est values are é&i@@%%%
around the geometric center of
town and along an East-Wast
axis corrgspondingtothagen-
eral direction of the Santa Ca-
tarina river valley. The Eastery
wind circulation that prevails in
the afternoon hours andinthe
first part of the night, heip in
producing a secondary maxi-
mum located to the west near
the town of Santa Catarina.
Here the poliutants accumulate
against the mountains to the
Waest (Cerro de la Mitra) and
South (La Silla). In general it
may be said that the less pol-
luted areas in Montarrey are
those lccatedio the Northand
" East of downtown where pol-
jutionlevelsareonehalftoone
fifthlower.

4. AIRQUALITY

" Airquality is usually as-
sessed by means of ahealth
related index. The socalled
Pollutant Std. index (PSli)re-
guiresthe systematicsam-
pling of 2-5 contaminants.
Consequently, weshalionly
give anideaof the quality of
airin Montarrey, comparing
the EPA standard ofthelevels
of poliutionfor TSP whichis
the only measured contami-
nant available foranalysis.

mnag the dry ""3’%@?&%,% TOIT
November to Apdl, & large M
portion of samples (morathan
50%) exceed the standsrd 260
g!ﬁ’ﬁ whereas in the wet

14

months the standard
was exceeded inless

than forty of all the A

samples (fig 5a). The
somewhat large am-
plitude in seasonal
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varighion shown by the
curve in fig Sais only
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wel seascn mean
monthly TSP values
arethennotmarkedly
jower than the stan- °
dard (fig 2). i

in fact, the most fre- ,
quently observed TSP
valuss throughout the

year were between
200-300 pmg/m® {fg@
5by).

5. URBANINDUCED
. PRECIPITATION

An attempt to discover an-
thropogenic influences is
showery precipitation in Mon-
terrey shows that intense
showers (greaterthan 50 mm/
24 hrs.) have increased their
ﬁ"%@iﬁ%ﬁﬂy significantly from the
early 1960'stothe late 1970's

6. CONCLUSIONS

An aitempt is made to as-
sgss the air quality in the larg-
ast urban area near Mexico's
Northemn border. Data for TSP
shows that thers is seasonal
variztion in pollution levels in
% ionterrey. Even though the

reiny season is short, wash-out
%ﬁ%ﬁ@ from showaers and less
freauency in surface inversions
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lead to a slightly better air quak:.
ity duringthis period. Inthedry
season the standard for TSP is
excesdedinmorethan70%of
samples, especially in the
downtown area and toward the
Westend.

Analysis of rainfali data for
Monterrey shows an urban-
induced enhancement of
showers as the city has in-
creasedinsize.

Additional amounts of wa-
ter obtained by the inadvertent
intensification of showers near
or overthe city could help miti-
gate the water supply problems
of urban centers in the semi-
arid border regions. Conse-
quently more research is
needed inthis direction.

it is now guite evident that
serious deterioration of the
environment ocours in regions



of rapidly expanding aglomera- There is a clear need for
tion. Consequently, the poten- convincing the appropriate

tial benefits should be explored
in locating new areas for set-
tiements adjacent to the exist-
ing urban centers in Mexico's
border regions on the basis of
meso-climatic characterics.

At present there is a very

sparse network of urban/rural
climatological station in Mex-
ico's border cities. Moreover,
the existing stations are not
equippedto generatethe data
needed for urban climate stud-
ies (such as wind, insolation).
Furthurmore, systematic sam-
pling has only been done spo-
radicalyin Mexico's border cit-
ies, and then mainly for sus-
pended particulates.

In order to assess air qual-
ity levels and changes in urban
climates in the cities of North-
em Mexico, it is essential that
more urban, suburban, and
rural climatological and air-
monitoring stations be estab-
lishedintheregion.

governmental agenciesabout
the role of urban climate (in-
cluding urban air quality), es-
pecially inthe case of adevel-
oping country such as Mexico,

where the provision of this type
of data would impose a budg-
etary sffort to both, the Mete-
orological Service and the Sub-
Secretariade Ecologiabefore
the country could benefit eco-
nomically from the data appli-
cation. &

*Centro de Ciencias de la
Atmosfera UNAM. CONAPO
Mexico demografico. Mexico.

& & & e 8
ey

é § B & B 2

e

o G MEEEY OF 41 TIP SANMD wa BE Sieowsh 3R m i | w8
EoEED W vIRlY mis W,

%
L

L
&

XY

.

e

s morqy up o ar

§
H

18

PEpRR— X
a8 e BE WY

%8 =~ 186
e - 388
BBE =

300 ~ 680
e

E BB

448 =

FEEEERE 2R &

1]





