
INTRODUCTION

Cochin, located at the far southwest coast, is a devel-
oping urban industrial center. The major industries
of the city comprise a refinery and a fertilizer plant
located Northeast and southeast of Cochin. The city
also has several medium and small scale industries.
Under National Ambient Air Quality Monitoring
(NAQM) program, air quality in the city of Cochin is
being regularly monitored regularly by Kerala State
Pollution Control Bard (KSPCB).  The industrial, com-
mercial and residential sites selected in the city are
FACT compound, M.G.Road and Kalamassery re-
spectively. The primary pollutants, SO2, NOx and
SPM which are indicators of general pollution pro-
file of the typical urban zone are monitored regularly.

There are many air pollution studies conducted
over Cochin other than the regular NAQMN. One of
such studies includes the air pollution studies car-
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ABSTRACT

Under the National Ambient Air Quality (NAQM) Monitoring program, air quality in the city of
Cochin is being regularly monitored by Central Pollution Control Board. Air quality management
programme requires reliable information of air quality collected, evaluated and analysed regularly.
This is of paramount importance in protecting man and his environment from damaging exposure to
air pollution. The data for SPM, SO2 and NOx were collected at three sites representing residential,
commercial and industrial activity zones at all the sites. Based on this data, the Air Quality Index (AQI)
was calculated using Oak Ridge Air Quality Index (ORAQI). This is an indication of the total effect of
all the pollutants together.  Calculations of AQI for different seasons and different activity zones are
done to examine the pollution level. In the present article an attempt is also made to study the change
in pollution status during the last decade using the monthly mean data.
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ried out in Cochin city by NEERI continuously for a
period of 17 months in 1989/1990 under the direc-
tives of Hon’ble High Court of Kerala.  The average
SPM levels at most of the sites did not exceed the
concentration level of 200μg/m3. Among all the sam-
pling stations, Udyogamandal industrial area
showed relatively high levels. The average SPM con-
centrations were recorded to be 209μg/m3, 139μg/
m3, and 233μg/m3 respectively for summer, monsoon
and winter seasons respectively. A maximum value
of 470μg/m3 was recorded on one occasion at the
industrial area. During the entire period of study, the
maximum average SO2 concentration was observed
to be 44μg/m3 indicates that SO2 pollution doesn’t
pose significant problem in most of the areas in
Cochin city. However higher levels of SO2 were ob-
served at Udyogamndal and Binanipuram industrial
zones. The concentration of NOx was low except at
Udyogamandal, where a single maximum value of
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375μg/m3 was observed. Such a high value could
only be attributed to the local activity.  Further stud-
ies were carried out by NEERI in Cochin in 1990 and
1991 within 10km radial area around Cochin Refin-
ery. This also showed low SPM, SO2 and NOx with
occasional higher values.

The carrying Capacity studies done in 1997-2000
also shows similar results. The average concentra-
tions of SPM, RSPM, SO2, NOx and NH3 was in the
range of 10-140 ug/m3, 35-424, 3-9, 12-52 and 7-37
respectively, showing the values to be within limits.

DATA AND METHODOLOGY

The daily values of concentration of air pollutants
viz; SO2,  NOx, SPM were collected for the years 1995,
2001-2004. Based on this 24hr monthly average were
calculated. This was compared with the CPCB stan-
dard of air pollution which is given below.

Ambient air Quality Standards 24Hr average

Ind. Com. Res.

SO2 120 80 30
Nox 120 80 30
SPM 500 200 100

Analysis of individual pollutants doesn’t give an
overall picture of the status of air quality. In this pa-
per an approach to assess and represent the air qual-
ity status through  Oak Ridge Air Quality Index
(ORAQI), where different types of activities
viz.industrial, commercial and residential is pre-
sented.  It is computed using the following equation:

AQI = [39.02 ∑ 3i=1 (Xi/Xs)] 0.967      Where

Xi = Concentration of individual pollutant
 (SO2, NOx, SPM)
Xs = CPCB standard for 24 hrs annual average for
the corresponding pollutant
The descriptor categories for AQI are :

AQI : <20 Excellent, AQI : 20-39 Good, AQI : 40-59
Fair, AQI : 60-79 Poor,
AQI : 80-99 Bad, AQI : <100 Dangerous

RESULTS

A comparison of the concentration of SO2, NOx and
SPM for the years 2001-2004 is done. For this monthly
mean data of pollutants  for industrial, commercial
and residential zones for the years 2001-2004 are uti-
lized.

Figure1 shows the mean values plotted for indus-
trial area. It is seen that in 2004 most of the months
show very high values of SO2 concentration, of the
order of  100μg/m3, even though within limits.  In
2003 a few months show >60μg/m3. NOx shows com-
paratively lower values of the order of <30μg/m3 with
slight variations between years. But abnormal val-
ues can occur due to sudden increase in the NOx
level. Except for a few months 2004 doesn’t show an
increase. SPM levels are much reduced than previ-
ous years, which can be due to the effect of control
measures taken.

Figure 2 shows the mean values plotted for com-
mercial area. It is seen that in 2004 most of the months
are showing lower values of SO2 and NOx in com-
mercial area, which was higher in 2001 & 2002. the
concentration was of the order of <2μg/m3 for most
of the cases except very few cases. SPM levels which
were above the limit in 2001 & 2002  are much re-
duced in 2003 & 2004, lowest in 2004. SO2 & NOx
data of 2003 is missing for most of the months.

Figure3 shows the mean values plotted for resi-
dential area. In general 2004 shows comparatively
much lower values of SO2 than 2001.It is reduced to
<5μg/m3 from 15-20 μg/m3 in 2001. 2003 data is miss-
ing for residential area also.  NOx was highest in
2001 which is slightly reduced in recent years. SPM
levels are not showing much variation between the
years except a very few cases of 2001.

In general 2004 shows a reduction in concentra-
tion for SO2, NOx and SPM for different areas. An
exemption is SO2 for industrial area.  Analysis of in-
dividual pollutants doesn’t give an overall picture of
the status of air quality. So based on this result, to
assess and represent the air quality status in general,
The air quality index namely, Oak Ridge Air Quality
Index (ORAQI), was calculated for  different types of
activity zones viz: industrial, commercial and resi-
dential. Figure4 shows AQI for 2001-2004 for differ-
ent zones.

For industrial area AQI varies between Good and
Fair categories. And there are occasions of excellent
category also. It doesn’t show a decreasing trend of
air quality, but a few months show high values in
2004. In commercial area generally the air quality
was worse in 2001 in agreement with higher concen-
tration of SO2, NOx and SPM, which has even dete-
riorated to Poor category. This has slightly improved
in recent years coming under Good and Excellent
categories.  For residential area there are certain
months which shows bad or dangerous category in
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Fig. 1 Concentration of SO2, NOx & SPM for industrial area

Fig. 2 Concentration of SO2, NOx & SPM for commercial area
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Fig. 4 AQI for 2001-2004 for different zones.

Fig. 3 Concentration of SO2, NOx & SPM for
residential area

2001 coinciding with high concentrations of SPM.
For the rest of the years air quality is either Good or
Fair.

Decadal change

Comparison of AQI for 1995 and 2004 shows the air
quality to be degraded to Good or Fair which was
excellent for most of the months in 1995. This is in
agreement with the increase of SO2 and SPM in in-
dustrial area. In commercial area also there is a slight
deterioration during the last decade, which is mostly
under the category Good. Residential area shows
Good or Fair category in 2004 which was Excellent
or Good for 1995. This is attributed mainly to in-
creased concentration of SPM in 2004. SO2 and NOx
concentrations are comparatively reduced.

Fig. 5 Comparison of air quality of 1995 and 2004
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CONCLUSION

Analysis of monthly mean value of 24hr. concentra-
tion of SO2, NOx and SPM for 1996 and 2001 shows
SO2 and nox within limits  but has increased in the
five year period. In 1996 nox was more in industrial
areas in 2001 commercial areas also show higher
values. Spm conc. More in commercial areas. From
1996-2001 spm level has increased >100ppm and in
some months >200ppm ie; above the limit. A promi-
nent seasonal variation absent.

Air qualtiy index (aqi) calculated for 1996 and
2001 shows aqi has gone above one or two levels in
the last five years. Change more prominent in com-
mercial areas. One noticeable feature is comparatively
lower aqi in industrial areas.

Aqi based on the maximum 24hr. Daily values
shows chances of a sudden increase is more in in-

dustrial areas. Excepting a few cases commercial and
residential areas show comparatively less change.
This is by taking maximum of 24hr average value. If
we take max. Of 4hr value the aqi will be still higher.
Indicating instantaneous values of high concentra-
tion.
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