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ABSTRACT

Mapping of urban air pollution dispersion is complex; recently Satellite imag@Ptata present a
wide applicability for air pollution studies. Th to determine the
PM;, and SO, concentration over an area of int is to present and apply the
ine concentration of PMy,

ted to select a best suited

and SO, respectively. The

joyable. Environmental pollution become more and more

ent all around the world. Environmental pollution is our
concern nowaday Il the daily activities are related to the environment. Air pollution
is one of the most i rtant environmental problems, which concentrates mostly in cities.
The hazardous gase€ that leads to pollutions are oxides of carbon, nitrogen, sulphur and
particulate matter. Air pollutants can be measured from ground base stations with different
type of instruments .Further the limited number of the air pollutant stations and scarcely
distribution not allowed a proper mapping of the air pollutants. So, they cannot provide a
detail spatial distribution of the air pollutant over a city. Remote sensing technique was
widely used for environment pollutant application such as air pollutant (Ung, et al., 2001b).
Satellite data can aid in the detection, tracking, and understanding of pollutant transport by
providing observations over large spatial domains and at varying altitudes. Several studies
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have shown the possible relationships between satellite data and air pollution for more
information’s see Ung, et al, (2001a)]. Thoothukudi, is one of the most polluted city in the
region due natural and artificial sources. Its geographical location made the city affected by
heavy dust storms many times in year. Therefore, there is a layer of aerosols and other
particulate matter in its atmosphere. Artificial sources of air pollution in Thoothukudi are due
to the highly population growth, the exhaust from more than million vehicles and heavy
traffic in the city, private electric generators and pollutants from industrials.

The objective of this study is to investigate the possibilities of satellite data for mapping
air quality by establish a relationship between ground base measurgents of major primary
pollutants concentrations from Landsat 7 ETM+ satellite data. T ainwim is to understand
the influence of pollutants in the upper layer and to find an important atmospheric
pollutant which are affecting the surroundings and also fi est suited algorithm for
the selected study area to map PMy, and SO, concentrat

STUDY AREA

The State Pollutl ol Board (SPCB) is collecting data for PM19,SO,, NO, NO,, NHj,
CO concentration on rly and daily average basis, which could be used for inference to the
satellite based estim@tion of air pollution for residual error. The table I shows the SO, and
PM3, concentration in ground station over the study area.
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Table | SO, and PMy, Concentration Measured on 14" January 2015

Sr.No Location Category Station + PMy ¢ S0, National
Code Concentration Concentration Ambient Air
At Ground At  Ground Quality
Station(ug/m’) Station(ug/m’) Standards
(24hrs)
(ug/m’)
Raja Industries 140.01 8.01 S02 PMy
Agencies
AVM Mixed 126.26
Building
Fisheries Industries 138.16
College

SATELLITE DATA

LANDSAT 7 satellite is equipped with Enhanced The apper Plus (ETM+), the
successor of TM. The observation bands are essentially bands as TM, and the
newly added panchromatic band 8, with a high resoluti
(Thoothukudi district) comes under the path of 14
data of levell product are collected. The im e radiometrically
corrected and are available in GeoTIFF. T@€ figure 1 shows the image of t
taluk.

sing remote sensing techniques and GSD, it is important to
select a method. required data was collected and then created relationship were
selected to estimate r SO, concentrations by using the regression analysis proposed by
Pet Techarat (2013).4'he methodology flow chart is described below.

BAND SELECTION

To determine air pollution concentration, bands are selected from visible and infrared
region of Enhanced Thematic Mapper (ETM+) sensor of Landsat-7.Those band ranges from
0.63um — 12.5 um. Band 3 is selected for retrieval of PM10 concentration, the wavelength
range of band 3 is 0.63um-0.69um. Band 4 and 6 is selected for retrieval of SO2
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concentration, the wavelength range of band 6 is 10.4um-12.5um. Band 3 and 4 has the
spatial resolution of 30m and band 6 has the spatial resolution of 60m.

504 and PM;,
Concantration from
Ground Monitoring

Satellite Imagary of Derivad Algorithms
Landsat-7 from Atmospheric
TMETM+ Corraction concapt Station
l (Pat Tacharat (2013)).

Band Sslsction

Lli

Concentration distribution

imagary of 50, and P,

:

Verification of
Algorithms

|

Corralation Cozfficiant biwPhi,, 50:
of Satellit= Estimation and GSD

Bast Suited Alsorithm for the study

araa

!

Concantration distribution map of 80,
and PM;,

Table 11 PMyo Algorithms

Algorithm

5t

bl -
PM10 = 418669+ (0.00371x Ly, 3)InL 3 +(-9.05x10L,, )

PM;, =06749+(00149x L ;) —6.5736x10° x L.
PM,,=—7.14134+(0.05204x L, ;) (000924 L, , InL, ;)

PM,,=-9.8754+ (014495 L)) +(=5.554x10° x I2})
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Table I11 SO, Algorithms

Algonthm

503 =0.1774-0.0443x Ln(DN3) +2311x10"5 x DN |

503 =0.1846~(4.66x10™2 x LnDN,) +(2808x10~°DN7 )
2365 2
)+(2241x10 ~ xDN,

: 61
Dy,

SO = (5.086x1072) 4 (

503 = (-258x107%)+(2364x10 ™ x DN ) +[EXP(DN; )0213421.67688)] |

RESULT AND DISCUSSION

PM3, Concentration Determination

The derived algorithms from atmospheric corrgction ®pncept are to determine the
PMyo concentration. Firstly the radiance of Lp) has to be ined ,which is
determine using the following formula

Lp: [(Lmax' Lm|n)/255

ically = 1),
(typically = 255) ,

m the correlation result it is found that algorithm 2 is best
coefficient and figure 4 shows the correlation coefficient

IV Correlation coefficient (R?) for the Algorithms

Algonthm R

: 4 _S
PMig = 418669+ (000371x Ly, 3)InL 3 +(-9.05x107°L )

PM, =06749+ (00149x ;) -6 5736¢10° x

PM,,==114134+(0.05204 L, )= (0.00924x L, ,InL, )

PM,,=-98754+(0.14495 L") +(-5.554x107 x )
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PM,,=0.6749+(0.0149x L, ;) —6.5736x10" =L,

145

140 y = 0.566x + 69.63

R? = 0.995
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Using BAN ATH the algorithms are inserted to determine the SO2 concentration
map.
Figure 4 shows the concentration map of SO,. The map represents the concentration of SO,
which ranges from <4.5 to 13pg/m®. The red colour represent the high concentration of SO».
From the correlation coefficient result algorithm 3 gives the good correlation of R?=0.992and
it is the best suited algorithm for the study area and figure 6 shows the correlation coefficient

graph.
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Table V Correlation coefficient (R?) for the Algorithms

TM. Algorithm R?
ETM=
Bands

4.6.1 503 =0,1774—0.0443% Ln(DN4) +2.311x10" 5 » D.\-'g 1

3 - _
502 = 0.1846—(4.66=10" 2 = LnDN, )+ (2.808x10 CDNZ )

3 _3. 2365 -2
502 = (5086107 1)+ (C22) +(2.241x10 % = DN 1)
DN,

4

s _ "
4.6.1 507 =(=2.58x10"2)+(2.364x10" 4 x DNZ )+ [EXPIDN, H0.2134.21.67685)]
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Figure 6 tiogprbetween satellite and ground data

CONCLUSION

From this study, we conclude that the mapping of the pollution parameters
concentrations is possible using Landsat image. This mapping is not very accurate but
acceptable approximation of the pollutant concentrations. A comparison of the estimated
imagery with measuring stations will improve the results. The best suited algorithms were
selected for the study area and also the concentration map of PMjo and SO, of Thoothukudi
taluk. Satellite and ground station data were correlated and provide a good result of R?
=0.992 and 0.995 for PMy, and SO, respectively. The results showed that 92% significant
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linear relationships between grounds based measurements of air pollution parameters from
Landsat satellite data. Also, this study indicated that satellite imagery was capable for
mapping of the pollution parameters concentrations.
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