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Abstract: Background: The COVID-19 pandemic progressed unevenly across the 417 municipalities
of Bahia; Brazil. Pinpointing where and when risk peaked is vital for guiding interventions and
preparing for future emergencies. Methods: We performed an ecological spatiotemporal study
using confirmed cases recorded in e-SUS Notifica and Sivep-Gripe from January 2020 to December
2022. A discrete Poisson space-time scan in SaTScan (spatial window < 50 % of the population;
temporal window < 6 months) identified clusters. For each cluster we calculated relative risk (RR)
and log-likelihood ratio; considering p <0.05 significant. Results: Thirty-three clusters were detected;
25 statistically significant. The largest cluster (164 municipalities; May 2020-June 2021) comprised
702 720 observed versus 338 822 expected cases (RR = 2.8). Two overlapping large clusters (185 and
136 municipalities) during January—February 2022 —coinciding with Omicron circulation —showed
RR = 2.2. Localised clusters reached RR = 3.37. Spatially; risk concentrated in the south; southwest
and east of the state; with isolated contryside outbreaks. Conclusions: The heterogeneous
spatiotemporal dynamics of COVID-19 in Bahia underscore the value of real-time cluster detection
for targeted surveillance and resource allocation. Tailored strategies; supported by genomic
surveillance and socioeconomic indicators; are essential to mitigate future respiratory events.

Keywords: COVID-19; SARS-CoV-2; Spatiotemporal analysis

1. Introduction

The COVID-19 pandemic has emerged as the most impactful public health event in recent
decades, exposing significant challenges in containing the spread of its etiological agent, SARS-CoV-
2, and in managing healthcare systems [1]. From the first recorded cases in China in December 2019
to its rapid dissemination across continents, this viral disease has exhibited complex and
heterogeneous transmission patterns determined by biological, social, economic, and environmental
factors [2].

By the first half of 2020, Brazil quickly became one of the epicenters of this health emergency,
consistently ranking among the countries with the highest number of accumulated cases and deaths
[3]. Due to its continental dimensions and deep socioeconomic inequalities, the course of the
pandemic in Brazil varied significantly across regions, states, and municipalities [4]. This scenario
was exacerbated by the absence of a nationally coordinated strategy for containment and mitigation
[5,6].

In Bahia, COVID-19 presented unique epidemiological characteristics due to the heterogeneity
of its territory, which includes densely populated urban zones and remote rural areas. During the
first two years of the pandemic, epidemic peaks of varying intensity occurred, with the highest
incidence recorded in the early weeks of 2022. Compared to other Brazilian states, Bahia maintained
relatively lower incidence and mortality rates [7,8].
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The emergence and dissemination of SARS-CoV-2 variants posed new challenges in pandemic
control due to their distinct transmissibility and severity characteristics, resulting in different
incidence and mortality patterns [9]. Brazil played a central role in this scenario, as evidenced by the
identification of the Gamma variant (P.1) in Manaus, which rapidly spread nationally and
internationally. The high viral load in the country, exacerbated by regional inequalities and delays in
mass vaccination efforts, intensified the circulation of variants of concern [10]. In Bahia, different
subtypes shaped the behavior of epidemic waves, with peaks frequently associated with the
predominance of highly transmissible variants [11].

Although the pandemic has been overcome, it remains essential to investigate the transmission
dynamics of SARS-CoV-2, especially as it was marked by the emergence of variants with varying
degrees of transmissibility and immune escape [12]. Retrospective analyses of spatiotemporal
patterns and the factors influencing virus dissemination can provide relevant information for
countries to prevent and prepare for future public health emergencies, especially those involving
emerging respiratory viruses [13]. This study aims to characterize the spatiotemporal patterns of
COVID-19 in the state of Bahia, Brazil, from 2020 to 2022.

2. Materials and Methods
Study Design and Period

This is an ecological spatiotemporal study of confirmed COVID-19 cases in the state of Bahia,
Brazil, conducted with the municipality of residence as the spatial unit of analysis and the month of
occurrence as the temporal unit, covering the period from 2020 to 2022.

Study Area and Population

Bahia is in the Northeast region of Brazil and comprises 417 municipalities, which are organized
into 28 Administrative Regions and 9 Health Macroregions. It is the fourth most populous state in
Brazil and the fifth largest in territorial extension, covering 6.6% of the country’s geographic area and
36.3% of the region [14,15].

The study population consists of 14,141,626 residents of Bahia, who were analyzed concerning
the occurrence of COVID-19. The investigation considered confirmed cases of the disease according
to the criteria established by the Brazilian Ministry of Health, covering the years 2020 to 2022 [14,15].

Data Sources

Data on COVID-19 cases, categorized by municipality of residence and month of occurrence,
were obtained from the Bahia State Health Department’s website, through the Flu Notification
System (e-SUS Notifica) [16] and the Acute Respiratory Distress Syndrome Epidemiological
Surveillance System (Sivep-Gripe) [17].

Population data and geographic coordinates (latitude and longitude) necessary for calculating
the centroid of each municipality were obtained from the Brazilian Institute of Geography and
Statistics (IBGE) [14].

Analytical Procedures

To analyze the spatiotemporal distribution of COVID-19 and identify high-risk clusters for
disease incidence in Bahia from January 2020 to December 2022, data were aggregated by month of
occurrence and municipality of residence. Spatiotemporal cluster analysis was conducted using the
discrete Poisson statistical model, which is appropriate for count data with heterogeneous
populations. This model assumes that the number of cases in each spatial unit follows a Poisson
distribution proportional to the local population [18].

For each municipality in Bahia (n = 417), geographic coordinates (latitude and longitude),
monthly average population, and the number of COVID-19 cases were provided. The implemented
spatiotemporal scan procedure creates virtual cylinders over the map, where the circular base
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represents the geographic area and the height corresponds to the time interval. The base radius and
temporal duration of the cylinders vary to identify potential clusters with high incidence rates [19].

The analysis considered clusters of different spatial sizes and temporal intervals, with a
maximum search radius of 50% of the population at risk and a maximum temporal window of six
months. The statistical criterion adopted was the Log Likelihood Ratio (LLR), and the statistical
significance of the clusters was assessed using Monte Carlo tests with random simulations. The
identified clusters were classified in terms of relative risk (RR), reflecting the ratio between observed
and expected cases within the analyzed area and period. Only statistically significant clusters (p <
0.05) were considered for result interpretation.

Spatiotemporal analysis was performed using SaTScan software version 10.2.1. Graphs were
generated using the ggplot2 package, in R software version 4.3.1.

3. Results

The spatiotemporal analysis identified a total of 33 COVID-19 clusters in Bahia between January
2020 and December 2022, of which 25 clusters were statistically significant (p < 0.05; Table 1). The
most prominent cluster (Cluster 1) encompassed 164 municipalities within a geographic range of
586.3 km and was observed from May 1, 2020, to June 30, 2021. This extensive cluster, with a risk
population of approximately 265.6 million (aggregated across the entire analysis window), recorded
702,720 cases compared to the 338,822 expected cases, yielding an observed-to-expected ratio of 2.07,
an adjusted relative risk (RRa) of 2.8, and a Log-Likelihood Ratio (LLR) of 200,435.8 (p < 0.0001) (Table
1).

The municipalities comprising Cluster 1 span 20 regions and 6 macro-regions of the state, with
more than half (61.7%) located in the South and Southwest macro-regions of Bahia. Municipalities
from the East (22.8%), where the state capital and metropolitan region are situated, and the Extreme-
South (11.4%) also stand out. In this cluster, the highest accumulated incidence rates per 100,000
inhabitants were recorded in the municipalities of Maracas (19,109.5), Itabuna (17,080.7), Ibirataia
(16,254.5), Conceigao do Almeida (18,543.6), and Itororo (16,024.1), with the first three located in the
South macro-region. In the same period, the accumulated incidence of COVID-19 in the state of Bahia
was 7,563.97/100,000 inhabitants (Table 1)..

Clusters identified during the early months of 2022 also revealed high risks. Cluster 2, detected
from January 1 to February 28 of that year, involved 185 municipalities with a risk population of 265.9
million, presenting 102,534 observed cases versus 46,983 expected cases, resulting in an
observed/expected ratio of 2.18, an RRa of 2.26, and an LLR of 25,385.5 (p < 0.0001). This cluster
involved municipalities from 18 regions and 5 health macro-regions, with the majority (70.8%)
located in the South and Southwest macro-regions. Municipalities with the highest accumulated
incidence rates per 100,000 inhabitants in this cluster were: Maetinga (7,879.3), Aratuipe (6,340.4),
Ibiassucé (5,356.5), Ibirapua (4,645.3), and Paramirim (3,692.0), three of them belonging to the
Southwest macro-region. The accumulated incidence of COVID-19 in Bahia during this same period
was 1,281.25/100,000 inhabitants (Table 1).

Cluster 3, also spanning from January 1 to February 28, 2022, involved 136 municipalities from
10 regions and 5 health macro-regions, with a predominance of the Central-East and Northeast
macro-regions, which together accounted for 58.1% of the total municipalities. This cluster had a risk
population of 183.1 million, with 66,092 observed cases compared to 32,340 expected cases
(observed/expected ratio of 2.04, RRa of 2.08, LLR = 13,821.2, p < 0.0001) (Table 1).

Other statistically significant clusters were more spatially localized and temporally brief. For
example, Cluster 5, which comprised a single municipality during the period from September 1 to
October 31, 2022, demonstrated the highest relative risk among isolated clusters. This cluster, with a
risk population of 1,933,320, reported 1,139 cases compared to 353.1 expected cases, yielding an
observed-to-expected ratio of 3.23, an annual incidence of 352.8 cases per 100,000 inhabitants, and an
LLR of 548.1 (p < 0.0001). Additional statistically significant clusters (Clusters 6 to 25) exhibited
relative risks ranging from 1.42 to 3.37 and LLR values between 61.9 and 1,949.1, highlighting
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epidemic peaks in small spatial aggregates during distinct periods. Conversely, Clusters 26 to 33 did
not reach statistical significance (p-values ranging from 0.092 to 0.99) and were not further considered
in the risk characterization (Table 1).

Figure 1 illustrates high-risk COVID-19 clusters in Bahia, Brazil, from 2020 to 2022, categorized
by magnitude of relative risk, highlighting the centroids of 33 clusters identified during different
phases of the pandemic.
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Figure 1. Centroids of spatiotemporal high-risk clusters for COVID-19 identified using scan statistics with a
Poisson model, according to the magnitude of relative risk. Bahia, Brazil, 2020-2022.

Table 1. Spatiotemporal high-risk clusters for COVID-19 identified using scan statistics with a Poisson model.
Bahia, Brazil, 2020-2022.

Annual
Number of
Cluster Span Time Population at Number of Expected cases
cities RR® LLR" p
1D (km) frame risk cases cases per
involved
100000
2020/5/1 -
1 164 586.3 2021/6/30 265617828 702720 338821.52  226.8 2.8  200435.8 <0.0001
2022/1/1 -
2 185 596.8 2022/2/28 265939620 102534 46982.8 238.7 226 253855 <0.0001
2022/1/1 -
3 136 460.7 2022/2/28 183056436 66092 32340.1 2235 2.08 13821.2 <0.0001
2022/7/1 -
4 270 940.7 2022/7/31 260730168 34459 24202.3 155.7 1.43 1949.1  <0.0001
2022/9/1 -
5 1 - 2022/10/31 1933320 1139 353.1 352.8 3.23 548.1  <0.0001
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2021/10/1

6 1 - 2021/11/30 935196 477 170.8 305.4 2.79 183.7  <0.0001
2021/8/1 -

7 1 - 2021/8/31 1228764 340 114.1 326 2.98 1454  <0.0001
2021/8/1 -

8 3 30.5 2021/9/30 2045316 687 373.6 201.1 1.84 105.1  <0.0001
2021/8/1 -

9 3 42.4 2021/8/31 2851284 523 264.7 216.1 1.98 97.9 <0.0001
2021/10/1

10 1 - 2021/11/30 1079256 399 197.1 221.4 2.02 79.5 <0.0001
2022/11/1

11 3 18.8 2022/11/30 4898124 729 440 181.2 1.66 79.1 <0.0001
2022/7/1 -

12 2 10.2 2022/7/31 2115732 392 196.4 2183 2.00 753 <0.0001
2021/11/1

13 1 - 2021/11/30 327204 111 29.39 413.0 3.78 65.9 <0.0001
2021/11/1

14 1 - 2021/11/30 770568 181 69.22 286.0 2.61 62.2 <0.0001
2021/11/1

15 2 28.36 2021/11/30 3134412 488 281.57 189.6 1.73 61.9 <0.0001
2021/11/1

16 1 - 2021/11/30 6109620 828 548.83 165.0 1.51 61.3 <0.0001
2021/8/1 -

17 1 - 2021/8/31 519600 142 48.23 322.0 2.94 59.6 <0.0001
2021/9/1 -

18 1 - 2021/11/30 1518444 642 413.76 169.7 1.55 53.8 <0.0001
2021/9/1 -

19 1 - 2021/9/30 583620 135 52.43 281.6 2.58 45.1 <0.0001
2021/8/1 -

20 1 - 2021/8/31 409716 103 38.03 296.2 2.71 37.7 <0.0001
2021/8/1 -

21 1 - 2021/8/31 226656 71 21.04 369.1 3.37 36.4 <0.0001
2022/4/1 -

22 1 - 2022/4/30 490020 110 44.02 2733 2.50 34.8 <0.0001
2022/7/1 -

23 1 - 2022/7/31 222168 66 20.62 350.0 3.20 314 <0.0001
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2022/11/1

24 2 10.16 2022/11/30 1297692 193 116.57 181.1 1.66 20.9 <0.001
2022/7/1 -

25 2 13.70 2022/7/31 1547040 221 143.60 168.3 1.54 17.9 0.003
2021/11/1

26 1 - 2021/11/30 396072 71 35.58 218.2 2.00 13.6 0.092
2022/11/1

27 1 - 2022/11/30 512616 85 46.05 201.9 1.85 13.2 0.132
2021/8/1 -

28 1 - 2021/8/31 560880 93 52.06 195.4 1.79 13.1 0.146
2022/11/1

29 1 - 2022/11/30 126840 32 11.39 307.2 2.81 12.4 0.233
2022/7/1 -

30 1 - 2022/7/31 1832664 239 170.12 153.7 1.40 12.4 0.243
2021/9/1 -

31 1 - 2021/9/30 692388 103 62.20 181.1 1.66 11.2 0.536
2022/11/1

32 1 - 2022/11/30 349368 61 31.38 212.6 1.94 10.9 0.613
2021/11/1

33 1 - 2021/11/30 316968 54 28.47 207.4 1.90 9.1 0.99

aRelative Risk; ® Log Likelihood Ratio.

Figure 2 overlays these clusters on a satellite map, providing geographic context for the affected
areas. The distribution reveals concentrations of clusters in the north, northeast, and south of the
state, as well as additional clusters in coastal and inland areas.
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Figure 2. Overlap of the spatiotemporal high-risk clusters for COVID-19, identified using scan statistics with a
Poisson model. Bahia, Brazil, 2020-2022.

4. Discussion

The spatiotemporal analysis of the COVID-19 spread in Bahia between 2020 and 2022 revealed
significant variations in the transmission of SARS-CoV-2, presenting patterns that reflect the
interaction between epidemiological, sociodemographic, and healthcare infrastructure factors. The
results of this study highlight the presence of 25 clusters that demonstrated important aspects in
terms of geographic extent, duration, and relative risk. These findings support the hypothesis that
the pandemic did not behave uniformly across the state of Bahia, as it presented as localized
outbreaks or epidemic peaks, distinct both spatially and temporally, associated with different
epidemic waves and the emergence of viral variants.

Cluster 1, the largest and longest lasting, encompassed 164 municipalities and remained active
for fourteen months, from May 2020 to June 2021. This period corresponds to the initial phase of the
pandemic, marked by the introduction and rapid spread of the virus, ineffective and inconsistent
responses across federal, state, and municipal governments [20,21], and the slow implementation of
the vaccination campaign during the first half of 2021 [22]. The elevated relative risk (RR = 2.8) and
high observed/expected ratio (2.07) reflect the rapid and prolonged spread of the virus, possibly
driven by high population density and intercity mobility. In this context, the health macroregions of
Southern and Southwestern Bahia were important centers of viral transmission.

In 2020, following the occurrence of the first imported cases of COVID-19 due to air travel, the
expansion of the disease in Bahia began to be influenced by population movement associated with
cultural and political events throughout the year [23]. Although official June festivals, traditionally
characterized by intense internal migrations, were suspended by state decree, the excessive flow of
people during this period contributed to the virus's spread to smaller municipalities [24]. In the
second half of the year, municipal elections also mobilized large gatherings, from electoral campaigns
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to the voting day, favoring new transmission waves. By the end of the year, Christmas and New Year
celebrations intensified movements, family gatherings, and clandestine parties, resulting in a
significant increase in cases in the first weeks of 2021. These events highlight the impact of social
dynamics and mobility on the spread of COVID-19 in the state [25-27].

The distribution of cases in certain regions of the state may also be related to key municipalities,
with higher economic activity, especially in agribusiness, which determines intense circulation of
people and vehicles in surrounding areas. The existence of important federal highways connecting
municipalities in the interior of Bahia to the Southeast region of the country, where COVID-19 had
high incidence, is also noteworthy. These routes likely facilitated the spread of SARS-CoV-2 in these
areas [28,29].

Larger urban centers were epicenters of the COVID-19 pandemic in Bahia, acting as vectors for
the virus's spread to smaller municipalities. This dynamic is associated with intrinsic characteristics
of these metropolitan areas, such as high population density, which plays a key role in disease
transmission, especially during the community transmission phase. Evidence of this relationship has
been documented in studies conducted in various geographical contexts, such as China, the United
States, India, and countries in Africa, all of which emphasize the influence of human crowding on
accelerating viral transmission [30-34].

Although this study did not directly analyze variables related to socioeconomic factors, it must
be considered that SARS-CoV-2 transmission tends to be higher in areas of greater social
vulnerability. In this regard, many municipalities in the interior that formed part of the
epidemiologically relevant clusters in this study have high social vulnerability index (SVI) and low
human development index (HDI). Even in large urban centers, there are areas marked by poverty,
which increases the risk of virus spread [35-37].

The clusters identified in early 2022 (Clusters 2 and 3) highlight the impact of variants of concern,
such as Omicron, which are characterized by greater transmissibility and partial immune escape [38].
The high observed/expected ratios and significant relative risks indicate that, even with
advancements in vaccination, the circulation of new variants continued to generate localized
outbreaks. These findings emphasize the importance of genomic surveillance and the adaptation of
control strategies in response to viral evolution, particularly after the initiation of the COVID-19
vaccination campaign [39].

The identification of localized and temporally brief clusters, such as Cluster 5, which showed
the highest relative risk (RR =3.37), suggests the influence of specific contextual factors, such as social
gatherings, inequalities in healthcare access, or the introduction of the virus into previously less
affected areas, underscoring the need for differentiated approaches to pandemic control, considering
the particularities of each region [40].

The geographic distribution of the clusters, with concentrations in the east, south, and southwest
of the state, as well as in coastal and inland areas, reflects the heterogeneity of the Bahian territory.
Densely populated urban areas, such as Salvador, Feira de Santana, Ilhéus, and Itabuna, also acted
as epicenters of dissemination, while rural and hard-to-reach regions displayed distinct patterns,
possibly related to lower mobility and greater underreporting. The overlap of the clusters on the
satellite map provides valuable insights into the relationship between transmission dynamics and
geographic features, such as proximity to highways and population density [28,29].

The methodology used, based on the Poisson model and spatiotemporal scanning analysis,
proved robust for identifying patterns of transmission and risk areas. However, it is important to
recognize the inherent limitations of secondary data analysis, which may be subject to underreporting
and delays in data inclusion, as well as variability in data quality depending on the healthcare
infrastructure of each region. Additionally, the analysis did not explicitly consider socioeconomic
and behavioral factors that may have influenced transmission dynamics. Also, cluster detection with
the discrete Poisson model assumes that every individual in the study area is exposed to the same
baseline risk, so the expected number of cases in each geographic unit is simply proportional to its
population size, and when the true risk varies systematically across units with markedly different
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demographic compositions, this equal-risk assumption can be violated, potentially producing biased
cluster estimates [41].

The findings of this study carry implications for epidemiological surveillance and public-policy
planning. First, our results show that cluster analysis can bolster the health system’s capacity to
respond to emerging diseases and serve as a practical tool for managing future public-health events.
Accordingly, we recommend embedding statistical techniques for detecting high-risk clusters into
routine surveillance of respiratory viruses. Doing so will facilitate early detection and the rapid
deployment of control measures, such as targeted vaccination drives, large-scale testing, and focused
prevention and health-education initiatives.

Second, this retrospective assessment of the COVID-19 pandemic in Bahia pinpointed the areas
most vulnerable to SARS-CoV-2 transmission, providing a basis for interventions that tackle the
factors underlying these disparities. Finally, future investigations should integrate socioeconomic
and behavioral data to yield a more comprehensive account of the forces shaping SARS-CoV-2
spread.

Author Contributions: Conceptualization, R.d.C.S.,, M.Y.T.I. and M.G.T.; methodology R.C.S.; software, R.C.S;
validation, R.d.C.S.,, M.C.N.C. M.Y.T.I. and M.G.T.; formal analysis, R.d.C.S. and R.C.S.; investigation, R.d.C.S.
and R.C.S;; resources, R.d.C.S.; data curation, R.d.C.S.; writing—original draft preparation, R.d.C.S. and R.C.S,;
writing—review and editing, R.d.C.S., R.C.S,, M.C.N.C. M.Y.T .I. and M.G.T; supervision, M.C.N.C. M.Y.T.I. and
M.G.T; project administration, M.G.T. All authors have read and agreed to the published version of the
manuscript.” Please turn to the CRediT taxonomy for the term explanation. Authorship must be limited to those

who have contributed substantially to the work reported.
Funding: This research received no external funding

Institutional Review Board Statement: This study utilized publicly available, non-identifiable data, which
exempts it from the requirement of submission to an ethics committee, in accordance with the resolution of the
National Health Council (Resolution No. 510, of April 7, 2016).

Informed Consent Statement: Patient consent was waived due to the use of anonymized data with unrestricted

public access.

Data Availability Statement: The COVID-19 data used for this research are available for download on the
website of the Bahia State Health Department, at https://dados.ba.gov.br/dataset/dados_covid and population
and geographic data can be obtained at https://www.ibge.gov.br/

Conflicts of Interest: The authors declare no conflicts of interest

Abbreviations

The following abbreviations are used in this manuscript:

SVI - Social vulnerability index

HDI - Human development index

e-SUS Notifica - Flu Notification System

Sivep - Acute Respiratory Distress Syndrome Epidemiological Surveillance System
IBGE - Brazilian Institute of Geography and Statistics

LLR - Log Likelihood Ratio

RR - Relative risk

Appendix A

Scheme 1. Municipalities comprising each spatiotemporal high-risk clusters for COVID-19 identified using scan
statistics with a Poisson model. Bahia, Brazil, 2020-2022.

Cluster ID Municipalities included
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01 Una, Sao José da Vitéria, Santa Luzia, Buerarema, Arataca, Jussari, Itabuna,
Camacan, Itapé, Canavieiras, [1héus, Mascote, Barro Preto, Ibicarai, Itaju do
Colonia, Pau Brasil, Itajuipe, Floresta Azul, Uruguca, Almadina, Belmonte,
Santa Cruz da Vitéria, Coaraci, Potiragua, Firmino Alves, Itoror6, Itapebi,
Itacaré, Itapitanga, Itapetinga, Ibicui, Aurelino Leal, Ubaitaba, Itarantim,
Santa Cruz Cabrélia, Gongogi, [tagimirim, Nova Canaad, Iguai, Marau, Dario
Meira, Eunapolis, Itagiba, Maiquinique, Ubata, Ibirapitanga, Caatiba, Barra
do Rocha, Camamu, Macarani, Itamb¢, Ipiau, Ibirataia, Aiquara, Igrapiina,
Boa Nova, Itagi, Planalto, Pog¢des, Porto Seguro, Barra do Choga, Pirai do
Norte, Jitatina, Nova Ibid, Ribeirdo do Largo, Gandu, Ituberd, Itabela,
Apuarema, Guaratinga, Itamari, Nilo Pecanha, Bom Jesus da Serra, Taperoa,
Jequi¢, Wenceslau Guimardes, Teoladndia, Vitéria da Conquista, Cairu,
Manoel Vitorino, Presidente Tancredo Neves, Encruzilhada, Anagé,
Jaguaquara, Jucurugu, Valenga, Mirante, Itamaraju, Cravolandia, Itaquara,
Prado, Lafaiete Coutinho, Mutuipe, Jiquirica, Caetanos, Itirugu, Belo
Campo, Ubaira, Candido Sales, Santa Inés, Laje, Lajedo do Tabocal,
Jaguaripe, Vereda, Aratuipe, Caraibas, Irajuba, Sao Miguel das Matas,
Maracés, Santo Anténio de Jesus, Muniz Ferreira, Amargosa, Itanhém,
Tremedal, Brejoes, Tanhagu, Vera Cruz, Alcobaca, Nazaré¢, Varzedo,
Teixeira de Freitas, Dom Macedo Costa, Aracatu, Elisio Medrado,
Planaltino, Contendas do Sincord, Nova Itarana, Maetinga, Conceicao do
Almeida, Salinas da Margarida, Sdo Felipe, Itaparica, Milagres, Medeiros
Neto, Maragogipe, Salvador, Iramaia, Barra da Estiva, Saubara, Piripa,
Lauro de Freitas, Caravelas, Sapeacu, Castro Alves, Santa Teresinha, Madre
de Deus, Cruz das Almas, Presidente Janio Quadros, Sao F¢élix, Marcionilio
Souza, Simdes Filho, Itatim, [tuagu , [agu, Cachoeira, Lajeddo, Muritiba, Sdo
Francisco do Conde, Candeias, Governador Mangabeira, Cabaceiras do
Paraguacu, Ibirapud, Cordeiros, Brumado.

02 Caravelas, Nova Vicosa, Teixeira de Freitas, Ibirapua , Alcobaca, Mucuri,
Vereda, Lajeddao , Prado, Medeiros Neto, Itamaraju, Itanhém, Jucurugu,
Itabela, Porto Seguro, Guaratinga, Eunapolis, Santa Cruz Cabralia,
Itagimirim, Itapebi, Belmonte, Potiragud , Itarantim, Mascote, Maiquinique
, Canavieiras, Pau Brasil, Camacan, Macarani, Santa Luzia, Itapetinga,
Ribeirdo do Largo, Encruzilhada, Arataca, Una, Itaju do Coldnia, Jussari ,
Sdo José¢ da Vitdria, Itambé, Itorord, Buerarema, Itapé, Firmino Alves,
Caatiba , Candido Sales, Santa Cruz da Vitoria, Ibicarai, Floresta Azul,
Itabuna, Nova Canaa, Barra do Choga, Vitoria da Conquista, Barro Preto,
Ilhéus, Almadina , Itajuipe, Ibicui, Coaraci, Belo Campo, Planalto, Iguai,
Tremedal, Urucuca, Itapitanga , Pog¢des, Dario Meira, Piripd , Anagg,
Aurelino Leal, Itacaré, Boa Nova, Cordeiros, Bom Jesus da Serra, Gongogi,
Caraibas, Ubaitaba, Itagiba, Maetinga, Itagi, Marau, Presidente Janio

Quadros, Caetanos, Condetiba, Barra do Rocha, Ubata, Aiquara , Ipiau,
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Ibirapitanga, Mirante, Aracatu, Camamu, Ibirataia, Mortugaba , Manoel
Vitorino, Jitaina, Tanhagu, Guajeru , Jequié, Igrapitina, Jacaraci, Nova Ibia,
Apuarema, Pirai do Norte, Gandu, Itamari , Malhada de Pedras, Itubera,
Brumado, Nilo Peganha, Wenceslau Guimaraes, Caculé¢, Contendas do
Sincora, Lafaiete Coutinho, Rio do Antonio, Licinio de Almeida, Urandi,
Teolandia, Taperod, Jaguaquara, Ituacu , Itirugu, Ibiassucé, Cairu, Itaquara,
Presidente Tancredo Neves, Barra da Estiva, Cravolandia, Lajedo do
Tabocal, Maracds, Dom Basilio, Pindai, Jiquirica , Valenga, Mutuipe,
Iramaia, Lagoa Real, Santa Inés, Ubaira, Candiba, Livramento de Nossa
Senhora, Irajuba, Laje, Planaltino, Sebastido Laranjeiras, Rio de Contas,
Jussiape, Ibicoara, Caetité, Guanambi, Brejdes, Jaguaripe, Sdo Miguel das
Matas, Aratuipe, Marcionilio Souza, Amargosa, Nova Itarana, Santo
Antonio de Jesus, Muniz Ferreira, Varzedo, Elisio Medrado, Vera Cruz,
Itaeté, Nazaré, Milagres, Dom Macedo Costa, Igapora, Abaira, Paramirim,
Conceigdo do Almeida, Erico Cardoso, Sdo Felipe, Salinas da Margarida,
lacu, Palmas de Monte Alto, Itaparica, luiu , Maragogipe, Mucugé, Salvador,
Santa Teresinha, Matina, Tanque Novo, Castro Alves, Itatim, Sapeacu.

03 Santa Brigida, Paulo Afonso, Pedro Alexandre, Jeremoabo, Coronel Jodo S4,
Sitio do Quinto, Gloéria, Antas, Novo Triunfo, Rodelas, Cicero Dantas,
Adustina , Fatima, Canudos, Macururé, Paripiranga, Banza¢ , Helidpolis,
Euclides da Cunha, Ribeira do Pombal, Chorroch6, Ribeira do Amparo,
Uaud, Quijingue, Cip6, Monte Santo, Tucano, Itapicuru, Abaré, Curaga,
Nova Soure, Cansanc¢do, Olindina, Nordestina, Araci, Crisopolis,
Andorinha, Rio Real, Satiro Dias, Teofilandia, Jaguarari, Acajutiba, Itiuba,
Jandaira , Biritinga , Santaluz, Apord, Barrocas, Queimadas, Valente, Senhor
do Bonfim, Inhambupe, Conceicdo do Coité, Serrinha, Juazeiro, Conde,
Agua Fria, Retirolandia, Lamardo, Filadélfia, Esplanada, Sio Domingos,
Ichu , Ponto Novo, Cardeal da Silva, Ourigangas, Entre Rios, Aramari ,
Santanopolis , Santa Barbara, Antonio Gongalves, Candeal, Gavido,
Pindobagu, Nova Fatima, Irard, Alagoinhas, Capim Grosso, Tanquinho,
Riachao do Jacuipe, Caldeirao Grande, Sao José do Jacuipe, Aragas, Pedrao,
Saude, Caém , Capela do Alto Alegre, Quixabeira, Coragdo de Maria, P¢ de
Serra, Teodoro Sampaio, Itanagra , Campo Formoso, Feira de Santana, Catu,
Pojuca, Serra Preta, Varzea da Roga, Anguera , Concei¢do do Jacuipe,
Serrolandia, Terra Nova, Sobradinho, Mirangaba, Pintadas, Amélia
Rodrigues, Mata de Sao Jodo, Jacobina, Sao Gongalo dos Campos, Varzea
do Pogo, Sao Sebastido do Passé, Ipecaetd, Antonio Cardoso, Mairi, Dias
d'Avila, Santo Amaro, Conceicdo da Feira, Camacari, Santo Estévio, Ipiré,
Sdo Francisco do Conde, Miguel Calmon, Candeias, Baixa Grande,
Governador Mangabeira, Cachoeira, Cabaceiras do Paraguagu, Muritiba,
Simoes Filho, Madre de Deus, Sdo Félix, Rafael Jambeiro, Cruz das Almas,

Saubara, Piritiba, Lauro de Freitas.
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04 Pilao Arcado, Campo Alegre de Lourdes, Buritirama , Remanso, Xique-
Xique, Barra, Itaguagu da Bahia, Sento Sé, Mansidao, Gentio do Ouro,
Central, Jussara, Uibai , Presidente Dutra, Santa Rita de Cassia, Morpara,
Sao Gabriel, Irecé, Ibipeba, Casa Nova, Umburanas, Ipupiara, Jodo Dourado,
Wanderley, Ibititd , Lapdo, Ibotirama, Cotegipe, América Dourada,
Ourolandia, Brotas de Macatbas, Barra do Mendes, Sobradinho, Barro Alto,
Canarana, Muquém de Sao Francisco, Oliveira dos Brejinhos, Varzea Nova,
Cafarnaum, Campo Formoso, Souto Soares, Morro do Chapéu, Cristdpolis ,
Mirangaba, Angical, Mulungu do Morro, Brejolandia , Riachdo das Neves,
Bonito, Tabocas do Brejo Velho, Paratinga, Ibitiara, Seabra, Iraquara,
Jacobina, Catolandia, Boquira, Antonio Gongalves, Formosa do Rio Preto,
Pindobagu, Miguel Calmon, Juazeiro, Saude, Utinga, Sitio do Mato, Serra
Dourada, Wagner, Ibipitanga, Tapiramuta, Baianopolis, Palmeiras, Lengois,
Piritiba, Senhor do Bonfim, Novo Horizonte, Caém , Jaguarari, Filadélfia,
Caldeirdo Grande, Boninal , Ponto Novo, Barreiras, Macatbas, Serrolandia,
Vérzea do Pogo, Santana, Mundo Novo, Lajedinho, Andorinha, Quixabeira,
Rio do Pires, Canapolis , Piatd, Bom Jesus da Lapa, Itiiba, Andarai, Ruy
Barbosa, Caturama, Capim Grosso, Mairi, Botupora, Varzea da Roga,
Ibiquera , Nova Redencdo, Santa Maria da Vitoria, Mucugé, Sao José¢ do
Jacuipe, Queimadas, Curaca, Baixa Grande, Macajuba, Serra do Ramalho,
Erico Cardoso, Abaira, Tanque Novo, Luis Eduardo Magalhaes, Uaua,
Paramirim, Monte Santo, Gavido, Riacho de Santana, Capela do Alto Alegre,
Sao Desidério, Cansan¢do, Sdo Félix do Coribe, Boa Vista do Tupim,
Pintadas, Itaeté, Nordestina, Itaberaba, Sdo Domingos, Santaluz, Nova
Fatima, Ibicoara, Jussiape, Rio de Contas, Matina, Valente, Igapora, P¢ de
Serra, Abaré, Retirolandia, Marcionilio Souza, Chorrochd, Ipira, Livramento
de Nossa Senhora, Caetité, Coribe, Riachdo do Jacuipe, Canudos, lagu,
Quijingue, Iramaia, Carinhanha, Dom Basilio, Concei¢do do Coité,
Correntina, Lagoa Real, Barra da Estiva, Euclides da Cunha, Araci, Palmas
de Monte Alto, Ituacu , Guanambi, Planaltino, Serra Preta, Macururé,
Barrocas, Malhada, Ichu , Rafael Jambeiro, Feira da Mata, Itatim, Candeal,
Nova Itarana, Maracas, Contendas do Sincord, Teofilandia, Milagres,
Tucano, Ibiassucé, Ipecaetd, Serrinha, Brumado, Tanquinho, Irajuba,
Candiba, Santa Teresinha, Rio do Antonio, Anguera , Lajedo do Tabocal,
Banzaé , Brejoes, Rodelas, Iuiu , Pindai, Santa Barbara, Lamardo, Santo
Estévao, Malhada de Pedras, Itirugu, Biritinga , Tanhagu, Jeremoabo,
Caculé, Antonio Cardoso, Feira de Santana, Ribeira do Pombal, Lafaicte
Coutinho, Sebastido Laranjeiras, Amargosa, Elisio Medrado, Castro Alves,
Santa Inés, Novo Triunfo, Cicero Dantas, Santandpolis , Cabaceiras do
Paraguacu, Licinio de Almeida, Jaborandi, Cipd, Itaquara, Nova Soure,
Gloria, Guajeru , Aracatu, Agua Fria, Ubaira, Varzedo, Sapeagu, Jaguaquara,

Satiro Dias, Cravolandia, Governador Mangabeira, Sdo Miguel das Matas,
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Muritiba, Irara, Cruz das Almas, Concei¢ao do Almeida, Conceicao da Feira,
Urandi, Sdo Gongalo dos Campos, Mirante, Ribeira do Amparo, Manoel
Vitorino, Antas, Paulo Afonso, Helidpolis, Coracdo de Maria, Jiquiri¢a ,
Caetanos, Ouricangas, Dom Macedo Costa, Sao Félix, Mutuipe, Jequié,
Jacaraci , Santo Antonio de Jesus, Sdo Felipe, Laje, Fatima, Pedrdo, Santa
Brigida, Presidente Janio Quadros, Concei¢do do Jacuipe, Olindina, Sitio do
Quinto, Maetinga, Cachoeira, Cocos

05 Caetité

06 Sobradinho

07 Pojuca

08 P¢ de Serra, Riachdo do Jacuipe, Nova Fatima

09 Lagoa Real, Ibiassucé, Caetité

10 Santa Cruz Cabralia

11 Sdo Francisco do Conde, Madre de Deus, Candeias

12 Madre de Deus, Sao Francisco do Conde

13 Maiquinique

14 Santa Barbara

15 Itapetinga, Itororo

16 Porto Seguro

17 Ibipitanga

18 Remanso

19 Bonito

20 Tuiu

21 Vereda

22 Cotegipe

23 Itanagra

24 Itubera, Nilo Pecanha

25 Esplanada, Cardeal da Silva

26 Macajuba

27 Varzea da Roga

28 Presidente Dutra

29 Catolandia

30 Catu

31 Baixa Grande

32 Quixabeira

33 Sao Domingos
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