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Abstract COVID-19 is a pandemic disease caused
by severe acute respiratory syndrome corona virus
2 (SARS-CoV-2). The study area, Tamilnadu, is
a southern state in India. The present study dem-
onstrates the significance of mapping in identify-
ing the risk zones of COVID-19 disease by tak-
ing a study of COVID-19 cases in Tamilnadu state.
The main objective of the study was to identify the
risk zone of COVID-19 disease in the first wave of
Tamilnadu through geospatial mapping. Data on
COVID-19 cases collected during March 2020 to
March 2021 month wise in all 37 districts (unit area)
of Tamilnadu in two-month interval wise was ana-
lysed. The study is based on secondary sources from
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respective office in Tamilnadu. Z-score techniques
were used for standardizing data. Correlation analysis
provided a measure of correlation between COVID-
19 and working population. Location Quotient analy-
sis aided the identification of COVID-19 risk zones
in Tamilnadu. Present study indicates tertiary workers
are more vulnerable to COVID-19 disease.
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Introduction

A disease outbreak with the capability to spread
across countries or continents is classified as a pan-
demic (Webmd, 2022).Corona virus disease (COVID-
19) is a pandemic disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
(Mazumder et al., 2020; Krammer, 2020; Rajendran
et al., 2020; Farshidpour et al., 2020; Chin et al.,
2020). Coronaviruses are a family of viruses that
can cause illnesses such as the common cold, severe
acute respiratory syndrome (SARS) and Middle East
respiratory syndrome (MERS) (Pal et al., 2020).
The disease (Coronavirus disease 2019) it causes is
called COVID-19 (Chaurasiya et al., 2020; Rahamath
Nisha et al., 2021a, 2021b). In 2019, a new coronavi-
rus was identified as the cause of a disease outbreak
that originated in China (Liu et al., 2020; Akula and
McCubrey, 2020; Yang et al., 2020; Guo et al., 2020).
Within a span of a few days, this disease became a
global threat (Ali et al., 2020). It was termed as a pan-
demic by the World Health Organization on March
11, 2020 (Cucinotta & Vanelli, 2020; Cullen et al.,
2020; Lone & Ahmad, 2020; Mocnik et al., 2020)
once it became clear that it was spreading fast over a
wide area and the resulting illness was severe. Since
then, the disease has affected more than 1.5 core peo-
ple worldwide by July 5, 2020 (Siddiqui et al., 2020)
and has gone up to 6,122,496 infected cases as of
March 07, 2022 (Worldometers, 2022). Kerela was
the first state in India to report COVID infection on
30th January 2020 following the return of three medi-
cal students from Wuhan who tested positive for the
disease (Andrews et al., 2020). Between March 11,
2020 and July 5, 2020, around 6.9 lakh people in
India were infected with corona virus (Siddiqui et al.,
2020).

In Tamilnadu, a resident of Kanchipuram district
(45-year-old man) tested positive for coronavirus
on 07 March 2022, making him the patient zero in
Tamilnadu, when he returned to India from Oman
(Murugesan et al., 2020). On May 13th, 2021, Tamil-
nadu reported the highest single day spike of 30, 987
cases which put Tamilnadu in the fourth place for the
highest number of confirmed cases in India (Timeline
of Events, 2022).

Symptoms of COVID-19 are variable, but often
include fever, cough, fatigue, breathing difficulties,
and loss of smell and taste (Lucefio-Moreno et al.,
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2020; Rahamath Nisha et al., 2021a; 2021b). Symp-
toms begin one to fourteen days after exposure to the
virus (He et al., 2020). Of those people who develop
noticeable symptoms, most (81%) develop mild to
moderate symptoms (up to mild pneumonia), while
14% develop severe symptoms (dyspnoea, hypoxia,
or more than 50% lung involvement on imaging),
and 5% suffer critical symptoms (respiratory fail-
ure, shock, or multiorgan dysfunction) (Gandhi et al.,
2020;Jain & Yuan, 2020; Gupta et al., 2020).

The virus that causes COVID-19 spreads mainly
when an infected person is in close contact with
another person. Small droplets and aerosols contain-
ing the virus can spread from an infected person’s
nose and mouth as they breathe, cough, sneeze, sing,
or speak (Desai & Patel, 2020; Rajendran & Jayago-
pal, 2021).

The term ’morbidity’ refers to the complica-
tions and consequences that arise out of a disease
and co-morbidity refers to simultaneous presence
of multiple diseases or health conditions. Previous
studies (Laxminarayan et al., 2021, Sanyaolu et al.,
2020, Ejaz et al., 2020, Bhandari et al., 2020, Guan
et al., 2020) have established a relationship between
COVID-19 and pre-existing co-morbidities. The
results revealed that the major co-morbidities preva-
lent in patients who experienced severe COVID were
Hypertension (42.46%) followed by Diabetes mellitus
(39.72%), Old k-chest (20.54%), COPD/ Bronchial
Asthma (16.43%), Coronary artery disease (13.69%),
Chronic kidney disease (13.69%) and Valvular heart
disease (6.84%). The aim and objective of the present
study is to analyse the spatial variation of COVID-19
noticed in different districts in Tamilandu and to iden-
tify the risk zones in the study area in association to
the working population.

Study area

The study area, Tamil Nadu, is the southernmost state
in India (Fig. 1). It covers an area of about 130,058
sq.km with a population of 7, 21, 38, 958. It has a
density of 555 persons per sq km with 56% of peo-
ple living in rural areas against 44% in urban areas
(e_governance_in_TN, 2018). The main economic
activity is agriculture and 42.57% of the population is
engaged in this activity. The air quality of Tamilnadu
falls within acceptable levels and the number of acute
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Fig. 1 Location Map of the Study area

respiratory infection cases in 2019 amounted to 1.98
million which was a fall from the previously reported
2.80 million cases in 2018. Following the spike in
respiratory illness, specifically COVID, the Tamil-
nadu Health department reported that 88% cases were
asymptomatic but began adopting more stringent
containment strategies which included issuing of the
standard operating procedure (SOP) for workplaces,
factories and establishments in April 2020 ( COVID-
19 Health & Family welfare Department SOP, 2020).

On the treatment front, the department of Heath
and Welfare reported that the state has 3,371 venti-
lators and 29,074 beds in isolation wards as of April
2, 2020. This amounted to 1.1 hospital beds per 1000

colleges and 110 private hospitals in the state were
designated for COVID treatment (Brookings, 2020).

Database and methodology

Data was collected from secondary sources (https://
stopcorona.tn.gov.in/,)district wise on monthly
COVID-19 incidences in Tamil Nadu. Two impor-
tant techniques namely, statistical approach and Car-
tographic interpretations were used in the study. The
correlation matrix reveals the relationship between
the incidence of COVID 19 and working population.
It includes mapping of the study area using the GIS
software of Arc GIS. Z-Score is a statistical measure-
ment of a score’s relationship to the mean in a group
of scores.

X—H
Z:

[

where x is experimental value, y is mean, and ¢ is
standard deviation.Z-score of ‘0’ means the score is
the same as the mean.

Apart from this, Location Quotient (LQ) is a useful
tool for comparing area characteristics (Moineddin
et al., 2003;Ghosh et al., 2021; Pandey et al., 2021)
and its use in healthcare has been well established
(Hendayana, 2003; Saravanabavan et al., 2019; Suk-
mawati, 2021). Most of the studies in medical geog-
raphy are concerned with the description of spatial
and temporal variations of a particular disease and
are attempted at the regional level (Bossak & Turk,
2021; Balaj & Saravanabavan 2019, 2020; Vinothini
et al., 2021; Bonner et al., 2019). In this study, LQ
statistical techniques were used to find COVID-19
disease distribution and identification of population
risk areas. The data on the number of infections of
COVID-19 have been obtained from daily COVID-
19 reports released by the Government of Tamilnadu.
The data contains information on the incidence of the
disease from 2020 March—-2021 March.

_ Total number of COVID — 19 cases reported in each district/ Population of the particular district

LQ =

Total number of COVID — 19 cases reported in all the districts /Population of all the districts

people and 7.8 beds per 1000 people for the elderly
population (Chakraborty et al., 2020) with free treat-
ment in government facilities. Further, 25 private
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Results
Trends in Covid-19 incidence

About 14,472 incidences of COVID-19 cases have
been reported in the entire districts of 7Tamil Nadu
from March 2020 to the end of March 2021 (https://
stopcorona.tn.gov.in). COVID-19 cases gradually
increased since March 2020 (67 cases) with a maxi-
mum of 5850 cases in September 2020 and decreased
to 452 in March 2021. Notably, no month during the
study period was free from COVID-19 incidence. On
an average, 0.34% of the total population of Tamil-
nadu has been inflicted with this disabling disease
in just about one year (March 2020-Maruch 2021)
(Fig. 2).

Occupation structure/tertiary workers

Occupational structure refers to the percentage dis-
tribution of the workforce involved in different occu-
pations in the society when classified based on the
skill levels and economic function. Workers were
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Fig. 2 Rate of Covid-19 Infected Population in Tamilnadu.
Source https://stopcorona.tn.gov.in
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classified as primary, secondary and tertiary and the
raw data were standardized using the Z score index.
Positive values are designated as ‘good’ and nega-
tive values as ‘bad’ in relation to the environment
health (Saravanabavan et al. 2021a, 2021b, 2021c;
2022; Kranzusch et al., 2020; Martinez-Millana et al.,
2018).

Primary workers (https://www.census2011.co.in)
include those involved in hunting and gathering, pas-
toral activities, fishing, forestry, agriculture, mining
and quarrying who account for 42.57%. Secondary
workers are concerned with manufacturing, process-
ing and construction (3.89%). The tertiary workers
cover a wide range of activities from commerce to
administration, transport, financial and real estate
activities, business and personal services, educa-
tion, health and social work (53.54%). (Kramer and
Kramer, 2020; RahamathNisha & Saravanabavan,
2020). Tamilnadu has a maximum of settlement and
residential area located in urban areas. (Saravanaba-
van et al., 2021b). Manufacturing workers are mostly
located in class II towns that have a population aver-
aging between 50,000 to 99,999 people (vitalstatis-
tics.pdf—Tn.gov.in 2018). Agricultural and fishing
etc. are in the plain area of small towns and villages.
(https://www.census  2011.co.in) (Balasubramani
et al., 2015).

Tertiary Workers are the dominant group with high
intensity COVID-19 incidence (Fig. 3) (21 districts)
compared to low incidence of COVID in districts
with Primary (16 districts) and Secondary workers as
the dominant group (Table 1). This could imply that
despite higher literacy rates in the tertiary workers
group, the higher population and urbanization might
be one of the biggest contributors to the spread of
COVID-19. Out of 15 districts only 2 districts have
moderate intensity of covid-19. The remaining dis-
tricts had low intensity among the majority of pri-
mary and secondary workers.

In addition, the main reasons behind higher
COVID-19 incidence in Tertiary population areas
is due to high density of population, frequency of
travel and flow, business activity, education, social
work and personal services thereby favoring COVID-
19 spread from person to person. (Arif & Sengupta,
2021; Sarkar et al., 2021). Other minor factors includ-
ing effectiveness of vaccines over time, human behav-
ior, infection prevention policies, changes to the
coronavirus itself, and the number of people who are
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Fig. 3 Distribution of Tertiary Workers in Source Statistical
Handbook of Tamil Nadu 2018

vulnerable because they have not developed some
immunity, whether from natural infection or through
vaccination might also contribute to higher incidence
of COVID-19.

This study highlights that Primary Workers
have —0.586 level of significance, secondary workers
have 0.016 level of significance and Tertiary work-
ers have the maximum significance level of 0.608
to COVID-19 under the 0.01 level of Correlation
(Table 2). This analysis makes it clear that Tertiary
workers have a more significant relation to COVID-
19 than the primary or secondary workers.

Discussion

The Location Quotient introduced the use of location
quotient (LQ) as a measure of geographic concentra-
tion with in a region (Hazbavi et al., 2021). It can be
calculated using the equation.

LQ=Xi/Yi/X/LWhere,

Xi=value of variable X in area i,Yi=value of
variable Y in area i,X=regional value of variable

X,Y =regional value of variable Y.High values indi-
cate a high degree of concentration (LQ> 1) of a par-
ticular variable in an area. Values (LQ< 1) indicate
low concentration value. LQ =1 indicate the distribu-
tion is the same as the district average (Table 3).

This study experienced very high incidence of
COVID-19 in July 2020 to September2020. Dur-
ing the remaining months they experienced moder-
ate to low incidence (Figs. 4, 5, 6 and 7). From the
analysis, it was observed that the densely populated
area of the state experienced high COVID-19 inten-
sity during the study period, whereas the low density
area recorded low level of COVID-19 (Zhang et al.,
2020; Gupta et al., 2020). Risk factor was computed
in order to derive COVID-19 risk zones in the state
(Fig. 8).

COVID-19 risk zones in Tamilnadu are demar-
cated based on computation of the Tamilnadu dis-
trict wise COVID-19 risk factors. For this purpose,
the monthly LQ values of each district is ranked into
five levels: Rank 1 (<0.5 LQ value), Rank II (LQ
value 0.5-1.0), Rank III (1-1.5), Rank IV (LQ value
1.5-2), Rank V (LQ value > 2).

The rank frequencies (during how many months
each value is repeated) are counted for the entire dis-
tricts of Tamil Nadu. The rank frequencies are then
multiplied by their respective rank values to obtain
the weighted value for the disease intensity level
(Hema Malini et al., 2016).

For instance, Ariyalur, ( Si No:1) district has the
frequency of rank as 1,2,3 and 5 which indicates zero
value and hence their weighted value are zero (rank
1=0,weighted value 0*1=0), (rank 2=0,weighted
value 0*2=0), (rank3=0 weighted value 0*3=0),
rank 5=0 weighted value 0*5=0). Similarly the fre-
quency of rank 1 is 4 and hence its weighted value is
4 (rank1 =4, weighted value 4*1=4). Again the fre-
quency of rank 2 is 3 and its weighted value 3%¥2=6),
the sum of the frequency weighted value is 10 (rank
1 =4 +rank2 =6+rank3=0+rank 4=0+rank
5=0), total weighted value=10), for the district of
Ariyallur for the entire period. This is divided by the
total number of rank (5), to obtain the average annual
weighted value for the districts (which in this case is
10/5=2) (Table 4).

Further the annual average weighted LQ values
are rationally divided into 4 COVID-19 risk cat-
egories: low risk (weighted value 1-1.9), moder-
ate risk (weighted values 2—4), and high risk value
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Table 1 Tamilnadu: Occupational Characteristics. Source Statistical Handbook of Tamil Nadu 2018

SL.No District Primary workers Secondary workers Tertiary workers Intensity
of Covid-
19
In % Zscore In% Zscore In% Zscore  Grade
1 Ariyalur 74 1.76 4 0.03 22 -1.84 LI
2 Chengalpattu 6 -2.05 10 1.93 84 1.78 HI
3 Chennai 1 -2.33 2 —0.60 97 2.53 VHI
4 Coimbatore 19 -1.32 3 -0.28 78 1.43 HI
5 Cuddalore 55 0.70 2 —-0.60 43 -0.61 LI
6 Dharampuri 62 1.09 2 —0.60 36 -1.02 LI
7 Dindigul 56 0.75 3 -0.28 41 -0.73 LI
8 Erode 45 0.14 4 0.03 51 -0.15 MI
9 Kallakurichi 59 0.92 2 —0.60 39 -0.85 LI
10 Kancheepuram 17 —-143 3 —-0.28 80 1.54 HI
11 Kanniyakumari 12 -1.71 4 0.03 84 1.78 Ml
12 Karur 52 0.53 2 -0.60 46 —0.44 MI
13 Krishnagiri 56 0.75 2 —0.60 42 -0.67 LI
14 Madurai 32 -0.59 3 -0.28 65 0.67 MI
15 Nagapattinam 55 0.70 2 —0.60 43 —0.61 MI
16 Namakkal 46 0.19 4 0.03 50 -0.21 MI
17 Perambalur 38 -0.26 2 —0.60 60 0.38 Ml
18 Pudukottai 65 1.25 2 -0.60 33 -1.20 LI
19 Ramanathapuram 52 0.53 4 0.03 44 —0.56 LI
20 Ranipet 28 —-0.81 6 0.67 66 0.73 MI
21 Salem 41 -0.09 9 1.62 50 -0.21 MI
22 Sivaganga 46 0.19 2 —0.60 52 -0.09 Ml
23 Tenkasi 67 1.37 3 -0.28 30 -1.37 LI
24 Thanjavur 53 0.58 3 —-0.28 44 —0.56 MI
25 The Nilgiris 27 -0.87 1 -0.92 72 1.08 MI
26 Theni 59 0.92 2 —0.60 39 -0.85 MI
27 Thoothukudi 31 —-0.65 3 -0.28 66 0.73 MI
28 Truchirappalli 44 0.08 2 —0.60 54 0.03 MI
29 Tirunelveli 34 —-0.48 17 4.15 49 —-0.26 Ml
30 Tirupattur 30 -0.70 10 1.93 60 0.38 MI
31 Tiruppur 30 -0.70 3 -0.28 67 0.79 MI
32 Trivallur 59 0.92 3 -0.28 38 -0.91 LI
33 Tiruvannamalai 54 0.64 4 0.03 42 —0.67 MI
34 Tiruvarur 63 1.14 2 —0.60 35 —1.08 MI
35 Vellore 30 -0.70 8 1.30 62 0.49 MI
36 Villupuram 48 0.30 2 —0.60 50 -0.21 MI
37 Virudhunager 29 —-0.76 4 0.03 67 0.79 MI
Total 1575 144 1981 3700
Total in percentage 42.57% 3.8% 53.54% 100%
Pearson correlation value (—)0.586 0.016 0.608

Occupational characteristics in Tamilnadu district wise
LI Low Intensity, MI Medium Intensity, HI High Intensity, VHI Very High Intensity
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Table 2 Corrt?lation Occupation  Correlation Primary Secondary  Tertiary COVID 19
between Working
Population and COVID-19 Primary Pearson Correlation 1 -0316 —0.985(+*)  —0.586(+*)
incidence Sig. (2-tailed) 0.057 0.000 0.000
N 37 37 37 37
Secondary Pearson Correlation  —0.316 1 0.145 0.016
Sig. (2-tailed) 0.057 0.393 0.927
N 37 37 37 37
Tertiary Pearson Correlation —0.985(%*)  0.145 1 0.608(**)
Sig. (2-tailed) 0.000 0.393 0.000 0.000
N 37 37 37 37
COVID 19 Pearson Correlation —0.586(**)  0.016 0.608(**) 1
Sig. (2-tailed) 0.000 0.927 0.000
**Correlation is significant N 37 37 37 37

at the 0.01 level (2-tailed)

4.1-6, very high risk (weighted value > 6). All four
categories (low, moderate, high and very high)
COVID-19 risk levels could be identified in Tamil
Nadu. Based on COVID-19 risk levels for all dis-
tricts of Tamilnadu map has been prepared with
GIS software (Fig. 9).

COVID-19 risk zone

The monthly intensity of COVID-19 is based on
computed LQ which indicate that COVID-19 inci-
dence of low risk level district are 10 out of 37 dis-
tricts with annual average of LQ values of less than
2 (16.4%). The low intense district is mostly located
in primary activities area. Based on risk analy-
sis it was found that 23 districts out of 37 (60.2%)
are moderate intense risk categories. Remaining 3
districts (namely Chenglepattu (5.8), Coimbatore
(4.8), Kanchipuram (5.8)), come under high intense
(16.4%) COVID-19 risk Zone. Chennai comes in
very high intense risk (7%) area. These regions
have more tertiary activities (97%) and less than
2% of people are engaged in primary and second-
ary activities. According to LQ risk zone analysis,
16.40% are low intense, moderately intense 60.20%,
high intense 16.40% and very high intense 7% of
COVID-19 zones in Tamilnadu.

Conclusion

The study revealed that the incidence of COVID-
19 cases is distributed throughout Tamilnadu and
four districts were identified as high risk zones
based on LQ: Chennai (7.0%), Chengalpattu (5.8%),
Kanchipuram (5.8%) and Coimbatore (4.8%) account-
ing for a total of 23.40%. All 4 districts were found
to have a higher proportion of Tertiary workers as the
geographical location and the prevailing environment
makes the districts ideal for urban settlement and busi-
ness. This in turn increases the migration rate and the
higher case numbers in these districts can be attrib-
uted to activities like business and population density
(infrastructure activities). Distribution of COVID-19
cases in districts that are predominantly occupied by
primary and secondary workers was observed to be
less intense owing to larger agricultural land area and
sparce population. Minor factors including vaccine
effectiveness and development of natural immunity
might also influence the differences in the prevalence
of the disease, but the biggest contributor to the spread
remains to be the population density. Therefore, the
study concludes that districts with higher tertiary
workers would require more attention and stringent
containment plans in place to reduce the impact of
COVID-19 in the state of Tamilnadu.
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Table 3 Tamilnadu: District Wise, Location Quotient of COVID-19. Source https://stopcorona.tn.gov.in

SLNo District Marh 2020 May 2020  July 2020  Sept 2020 Nov 2020 Jan 2020 March 2021  Average
1 Ariyalur 0.00 0.00 0.07 0.51 0.00 0.56 0.67 0.26
2 Chengalpattu 0.83 2.34 1.71 1.62 1.65 2.08 2.62 1.84
3 Chennai 5.02 12.19 2.86 3.45 4.16 4.24 5.55 5.35
4 Coimbatore 0.31 0.00 0.64 2.05 2.12 2.14 2.18 1.35
5 Cuddalore 0.00 0.14 0.79 0.65 0.46 0.48 0.19 0.39
6 Dharampuri 0.00 0.00 0.03 0.34 0.37 0.28 0.11 0.16
7 Dindigul 0.00 0.00 0.32 0.18 0.77 0.84 0.39 0.36
8 Erode 11.30 0.00 0.19 0.88 1.31 1.24 1.04 2.28
9 Kallakurichi 0.00 0.00 0.26 0.37 0.22 0.31 0.12 0.18
10 Kancheepuram 091 0.97 5.46 2.19 2.37 2.16 2.59 2.38
11 Kanniyakumari 0.00 0.11 1.19 0.64 0.64 0.75 1.16 0.64
12 Karur 1.00 0.00 0.38 0.65 0.85 0.13 0.31 0.47
13 Krishnagiri 0.00 0.00 0.10 0.49 0.24 0.30 0.18 0.19
14 Madurai 1.40 0.23 0.75 0.36 0.53 0.55 0.39 0.60
15 Nagapattinam 0.00 0.10 0.92 0.85 1.66 0.60 0.96 0.73
16 Namakkal 0.00 0.00 0.35 1.15 0.90 1.78 0.49 0.67
17 Perambalur 0.00 0.12 0.05 0.31 3.37 0.74 0.00 0.66
18 Pudukottai 0.00 0.04 0.45 0.67 0.00 0.52 0.21 0.27
19 Ramanathapuram  0.00 0.31 0.39 0.11 0.33 0.10 0.25 0.21
20 Ranipet 0.88 0.06 3.89 0.84 0.25 0.92 0.28 1.02
21 Salem 1.83 0.26 0.46 1.34 0.22 0.52 0.72 0.77
22 Sivaganga 0.00 0.05 0.62 0.24 2.12 0.10 0.84 0.57
23 Tenkasi 0.00 0.00 0.55 0.33 0.39 0.40 0.12 0.26
24 Thanjavur 0.44 0.03 0.53 1.88 0.13 0.58 1.25 0.69
25 The Nilgiris 0.00 0.00 0.04 1.34 2.59 1.14 1.82 0.99
26 Theni 0.00 0.00 3.15 0.67 0.28 0.45 0.27 0.69
27 Thoothukudi 0.00 0.24 2.13 0.64 0.40 0.16 0.10 0.52
28 Truchirappalli 0.00 0.08 0.64 0.44 1.27 0.51 0.43 0.48
29 Tirunelveli 0.64 0.00 1.75 0.69 0.24 0.67 0.60 0.66
30 Tirupattur 0.00 0.00 0.55 0.64 0.68 0.00 0.30 0.31
31 Tiruppur 0.43 0.00 0.27 0.68 0.24 1.18 0.95 0.54
32 Trivallur 0.00 0.02 0.10 0.91 0.12 0.71 0.18 0.29
33 Tiruvannamalai 0.00 1.29 0.22 0.74 1.49 0.23 0.14 0.58
34 Tiruvarur 0.00 0.06 0.29 0.55 1.03 1.00 0.53 0.49
35 Vellore 0.65 0.04 1.55 0.99 1.10 1.62 0.51 0.92
36 Villupuram 0.00 0.03 1.06 0.66 0.36 0.27 0.16 0.36
37 Virudhunager 0.55 0.07 241 0.10 0.21 0.22 0.26 0.54

The Location Quotient of COVID-19 incidence reported from March 2020 to March 2021 of the first wave of COVID-19 of Tamil-
nadu. The incidence display on every two month interval
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Fig. 4 LQ Status of
COVID-19 inTamilnadu
State during March 2020
and May 2020. Source
https://stopcorona.tn.gov.in

Fig. 5 LQ Status of Covid-
19 in Tamilnadu State
during July 2020 and Sep-
tember 2020. Source https://
stopcorona.tn.gov.in
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Fig. 6 LQ Status of
COVID-19 in Tamilnadu
State during November
2020 and January 2020. November - 2020
Source https://stopcorona.
tn.gov.in
Legend
LQ Value
I:] <0.50
[ o.s50-1.0
I 10-1.50
B > 150
0 20 40 80 KM
NN NN
£ TAMILNADU
- Spatial Pattern of COVID 19 Incidence
March 2021

Legend
LQ Value
g_ [ I<os0
[ loso-10
B 10-1.50
B > 150

0 20 40 80 KM
[EEna "

Fig.7 Status of COVID-19 in Tamilnadu
https://stopcorona.tn.gov.in

@ Springer

State. Source

Spatial Pattern of COVID 19 Incidence

TAMILNADU

LQ Value

l:l <0.50
[ oso-1.0
B 10-1.50
- > 1.50

rove reaue rooue sooue

o
1

TAMILNADU
Location Quotient of COVID-19
March 2020 to March 2021

LQ Value
[ ]<o.s0
[ Joso-1.0
I 10-1.50
Bl > 150

o 20 a0

Fig. 8 Average LQ Value of COVID-19 during March 2020 to
March 2021during March 2021


https://stopcorona.tn.gov.in
https://stopcorona.tn.gov.in
https://stopcorona.tn.gov.in

GeoJournal (2023) 88:1341-1354

1351

Table 4 Tamilnadu: District wise, COVID-19 Risk Factor Analysis

SINo  District name Rank I Rank II Rank IIT Rank IV Rank V Total  Average Level of intense
Point=1 Point=2  Point=3 Point=4  Point=5

1 Ariyalur 4 3 0 0 0 10 2 Low intense

2 Chengalpattu 0 1 0 3 3 29 5.8 High intense

3 Chennai 0 0 0 0 7 35 7 Very high intense
4 Coimbatore 2 1 0 0 4 24 4.8 High intense

5 Cuddalore 5 2 0 0 0 9 1.8 Low intense

6 Dharampuri 7 0 0 0 0 7 14 Low intense

7 Dindigul 5 2 0 0 0 9 1.8 Low intense

8 Erode 2 1 3 0 1 18 3.6 Moderate intense
9 Kallakurichi 7 0 0 0 0 7 1.4 Low intense

10 Kancheepuram 0 2 0 0 5 29 5.8 High intense

11 Kanniyakumari 2 3 2 0 0 14 2.8 Moderate intense
12 Karur 4 3 0 0 0 10 2 Moderate intense
13 Krishnagiri 7 0 0 0 0 7 14 Low intense

14 Madurai 3 3 1 0 0 12 2.4 Moderate intense
15 Nagapattinam 2 4 0 1 0 14 2.8 Moderate intense
16 Namakkal 4 1 0 2 0 14 2.8 Moderate intense
17 Perambalur 5 1 0 0 1 12 2.4 Moderate intense
18 Pudukottai 5 2 0 0 0 9 1.8 Low intense

19 Ramanathapuram 7 0 0 0 0 7 14 Low intense

20 Ranipet 3 3 0 0 1 14 2.8 Moderate intense
21 Salem 3 2 1 1 0 14 2.8 Moderate intense
22 Sivaganga 4 2 0 0 1 13 2.6 Moderate intense
23 Tenkasi 6 1 0 0 0 8 1.6 Low intense

24 Thanjavur 3 2 1 1 0 14 2.8 Moderate intense
25 The Nilgiris 3 0 2 1 1 18 3.6 Moderate intense
26 Theni 5 1 0 0 1 12 24 Moderate intense
27 Thoothukudi 5 1 0 0 1 12 24 Moderate intense
28 Truchirappalli 4 2 1 0 0 11 22 Moderate intense
29 Tirunelveli 2 4 0 1 0 14 2.8 Moderate intense
30 Tirupattur 4 3 0 0 0 10 2 Moderate intense
31 Tiruppur 4 2 1 0 0 11 2.2 Moderate intense
32 Trivallur 5 2 0 0 0 9 1.8 Low intense

33 Tiruvannamalai 4 1 2 0 0 12 24 Moderate intense
34 Tiruvarur 3 3 1 0 0 12 2.4 Moderate intense
35 Vellore 1 3 1 2 0 18 3.6 Moderate intense
36 Villupuram 5 1 1 0 0 10 2 Moderate intense
37 Virudhunager 5 1 0 0 1 12 24 Moderate intense

500 100

Covid-19 Risk Zone analysis in Tamilnadu
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