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Abstract. The spread of the COVID-19 pandemic in Indonesia was recorded since March 2020 and continued to increase until this research was conducted. The process of transmission caused this pandemic outbreak to spread widely to various regions. The spread of the COVID-19 pandemic has had an impact on various aspects of human life. Based on data from the Balikpapan City COVID-19 Task Force, it was identified a significant increase in cases of the COVID-19 pandemic, where at the beginning of the pandemic there were 6 cases on March 23, 2020 and on February 26, 2021 there were 8,990 positive cases of COVID-19 in Balikpapan City. These conditions indicate that the spread of infectious diseases can be viewed geographically. Therefore, a geospatial-based analysis needs to be carried out to analyze and understand the transmission of COVID-19, as well as detect areas at risk of exposure to COVID-19 in Balikpapan City. The purpose of this study was to determine the spatial distribution pattern of the COVID-19 pandemic in Balikpapan City in the period March 2020 – February 2021. The analytical method used in this study was spatial analysis using a hot spot analysis tool with ord gi* statistics. The results showed that Balikpapan City has a varied distribution pattern for the COVID-19 pandemic, namely 4 sub-districts units in the hot spot category and 1 sub-districts unit in the cold spot category. This grouping occurs because it is influenced by neighborhood aspects.
Introduction 
A pandemic or disease outbreak is a non-natural disaster that can be transmitted within the community with a number of sufferers that exceeds the usual situation at a certain time and place (Gwitira, et. al., 2021), and has an alarming level of spread and severity (Irwan, 2017). The spread of infectious diseases is influenced by the interaction between two main factors, namely the ability of a disease to transmit the pathogen that infects the host and the characteristics of the human population that is the host in the proliferation of the pathogen at a certain time (Dangisso, et. al., 2020). Based on WHO statement, the COVID-19 pandemic is a new type of infectious disease caused by the SARS-Cov virus whose transmission process is from human to human. The spread of the COVID-19 pandemic in Indonesia was recorded since March 2020 with the first positive cases of 10 cases and continued to increase until this research was conducted. The process of transmission caused this pandemic outbreak to spread widely to various regions. The number of positive cases of COVID-19, which continues to increase rapidly, has led the Government to define COVID-19 as a type of disease that causes a Public Health Emergency (KKM) and establish the KKM COVID-19 in Indonesia. The high spread of the COVID-19 pandemic has had an impact on various aspects of human life such as the increasing number of fatalities, expanding the coverage area of the affected area, and having implications for broad socio-economic aspects in Indonesia. The process of transmission caused this pandemic outbreak to spread widely to various regions (Shariati, 2020). The number of positive cases of COVID-19, which continues to increase rapidly, has led the Government to define COVID-19 as a type of disease that causes a Public Health Emergency (KKM) and establish the KKM COVID-19 in Indonesia. The high spread of the COVID-19 pandemic has had an impact on various aspects of human life such as the increasing number of fatalities, expanding the coverage area of the affected area, and having implications for broad socio-economic aspects in Indonesia. The process of transmission caused this pandemic outbreak to spread widely to various regions. The number of positive cases of COVID-19, which continues to increase rapidly, has led the Government to define COVID-19 as a type of disease that causes a Public Health Emergency (KKM) and establish the KKM COVID-19 in Indonesia. The high spread of the COVID-19 pandemic has had an impact on various aspects of human life such as the increasing number of fatalities, expanding the coverage area of the affected area, and having implications for broad socio-economic aspects in Indonesia. 
A disease outbreak can also be transmitted by the population in an area by looking at the incidence of cases from contact of infected individuals with other individuals which will eventually form a pattern of transmission and spread of disease (Suprihadi & Rudy, 2013). The challenge of the COVID-19 pandemic is also being faced by the City of Balikpapan, as one of the cities with the second highest cases in East Kalimantan Province. Based on data from the Balikpapan City COVID-19 Task Force, it was identified a significant increase in COVID-19 pandemic cases, where at the beginning of the pandemic there were 6 cases on March 23, 2020 and on February 26 2021 there were 8,990 positive cases of COVID-19. 19 in Balikpapan City. To suppress the spread of the COVID-19 pandemic, apart from the methods that have been used so far, need to emphasize the spatial aspect. This aspect is needed because the spread of disease can experience changes in the pattern of events due to an epidemiological transition which is strongly influenced by the demographic, socio-cultural, and socio-economic conditions of the community in an area (Rahajeng, 2012; Kondo, et. al., 2016). These conditions indicate that the spread of infectious diseases can be viewed geographically. Therefore, a geospatial-based analysis needs to be carried out to analyze and understand the transmission of COVID-19 (Islam, et.al., 2021), as well as detect areas at risk of exposure to COVID-19 in Balikpapan City. and socio-economic community in an area (Wardani, et. al., 2013). These conditions indicate that the spread of infectious diseases can be viewed geographically. Therefore, a geospatial-based analysis needs to be carried out to analyze and understand the transmission of COVID-19, as well as detect areas at risk of exposure to COVID-19 in Balikpapan City. and socio-economic community in an area (Meyers, 2012). These conditions indicate that the spread of infectious diseases can be viewed geographically. Therefore, a geospatial-based analysis needs to be carried out to analyze and understand the transmission of COVID-19, as well as detect areas at risk of exposure to COVID-19 in Balikpapan City.
DATA AND METHOD 
Data Collection Method
This study uses the documentation study method which is a data collection technique that is indirectly addressed to the research subject in order to obtain information related to the object of research (Hamdi, 2020). The data needs obtained by documentation study activities include data on population data by age, population based on gender, population based on livelihood, number of positive cases of COVID-19 in Balikpapan City.
Data Analysis Method
	  The data analysis method used in this study is spatial analysis using a hot spot analysis tool with getis ord gi* statistics. Hot spot analysis is used to determine the spatial distribution pattern of the COVID-19 pandemic in the period from March 2020 to February 2021 in every urban sub-districts in Balikpapan City. This method was carried out to detect the spatial clusters that were formed and were able to identify statistically significant spatial concentrations (Getis and Ord, 1992 in Kurniawan, et al., 2018). The initial hypothesis of this analysis is that there is no spatial autocorrelation between features. The Z-score and P-value generated in this analysis indicate whether the initial hypothesis can be rejected or accepted. P-value is the probability that is formed from a random process of spatial patterns, where the smaller p-value indicates the smaller the probability found in the spatial pattern (Getis and Ord, 1992 in Kurniawan, et al., 2018). The limit value of the P-value can be seen in the Z-score value, where the P-value and Z-score are related to the standard normal distribution which can be seen in Figure 1. 
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FIGURE 1. Normal Distribution Standard (Getis and Ord, 1992 in Kurniawan, et al., 2018)
1. Testing spatial autocorrelation with the Getis-Ord Gi* statistical approach. The statistical formulation of Getis-Ord G according to (Getis and Ord, 1992 in Sukarna, et al., 2017) is as follows

                                                       (1)

Information :
= Value Getis-Ord G*
= Feature value i
= Feature value i
 = Spatial weight between features i and j
2. Performing Getis-Ord G* statistical calculations using ArcGIS Software Performing statistical calculations on Getis-Ord G* using ArcGIS 10.3 software with hot spot analysis on spatial statistical analysis tools.
3. Interpreting the Z-score that has been obtained from the emerging Hot Spot analysis process in ArcGis software. This is done to provide an overview where spatial clusters are formed with features of high values ​​or low values. The interpretation of the results of the Z-score calculation according to (Getis and Ord, 1992 in Kurniawan, et al., 2018) is as follows
· If the Z-score is positive, it means that the larger the Z-score is positive, the more intense the grouping is to form a Hot Spot.
· If the Z-score is negative, it means that the smaller the Z-score is negative, the more intense the grouping is to form a Cold Spot.
Result and discussion
Overview of Balikpapan City Area
	Balikpapan City is one of three cities in East Kalimantan Province. Balikpapan City is located between 116.5o East Longitude – 117.0o East Longitude and 1.0o South Latitudeg – 1.5o South Latitude. Balikpapan City has a land area of ​​503.3 km2 and has a marine management area of ​​160.10 km2. Balikpapan City has a hilly morphology of 85% and is located at an altitude of 0-100 masl. Balikpapan City consists of 6 (six) sub-districts, namely West Balikpapan District, North Balikpapan District, Central Balikpapan District, City Balikpapan District, South Balikpapan District, and East Balikpapan District, and has 34 (thirty four) urban sub-districtss. The administrative map of Balikpapan City can be seen in Figure 2.
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FIGURE 2. The Map of Balikpapan City (Analysis, 2021)
Overview of the COVID-19 Pandemic in Balikpapan City
	Balikpapan City is located in East Kalimantan Province and is the gateway to East Kalimantan and North Kalimantan provinces. This position makes Balikpapan City the epicenter of the distribution process of food, clothing and human movement. In early 2020, Balikpapan City experienced an increase in positive COVID-19 patients with red zone status. Positive cases continued to grow until this research was carried out, namely in February 2021 and again placing Balikpapan City as a red zone in East Kalimantan.
Number of Positive Cases of COVID-19 for the Period March 2020-February 2021
The condition of the COVID-19 pandemic continued to increase significantly until the time this research was carried out, namely in February 2021. This was evidenced by the number of positive cases in Balikpapan City which previously in March 2020 had a total of 192 positive COVID-19 cases up to February 2021 reached a total of 15,035 positive COVID-19 cases. According to the Balikpapan City Health Office in 2021, Balikpapan City ranks second out of ten districts/cities in East Kalimantan Province with the highest total COVID-19 cases for one year). The following is the spatial distribution pattern of the COVID-19 COVID-19 pandemic at the beginning of the study, from March 2020 to February 2021, which can be seen in Figure 3. Positive cases of COVID-19 in Balikpapan City. 
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FIGURE 3. Graphic of the COVID-19 Development on March 2020 – February 2021 in Balikpapan City (Analysis, 2021).
The graph in 3. is an illustration of the total development of positive COVID-19 cases in the city of Balikpapan per sub-district from March 2020 to February 2021. In general, the growth of total positive cases has accelerated throughout the year, with the highest acceleration seen in June-August 2020. Sub-districts South Balikpapan and North Balikpapan experienced an increase in total positive cases, much higher than the other 4 sub-districts, with each of them being above 20,000 positive cases in February 2021. On the other hand, Balikpapan Kota, Central Balikpapan, West Balikpapan, and East Balikpapan sub-districts respectively -each recorded positive cases under 15,000 people in February 2021.The data also shows that only the West Balikpapan sub-district has experienced a slowdown in the growth of total positive cases, namely in September-December 2020, although not significantly.
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FIGURE 4. The Map of COVID-19 Case Distribution (Analysis, 2021)
Data on the distribution of positive COVID-19 cases can be displayed on the map in Figure 4. It can be interpreted spatially that positive cases of COVID-19 have spread throughout the Balikpapan City area. Where the highest spread of COVID-19 positive cases is indicated by dark brown in 8 sub-districts units, namely Gunung Sari Ilir Sub-districts, Graha Indah Sub-districts, Batu Ampar Sub-districts, Gunung Bahagia Sub-districts, Muara Rapak Sub-districts, Sepinggan Sub-districts, Sepinggan Baru Sub-districts, and Manggar Sub-districts. New. Based on the data on Positive Cases of COVID-19 for the City of Balikpapan in Appendix C., it can be seen that the Sepinggan Baru Sub-districts has the most total positive cases of COVID-19 for one City of Balikpapan, but if you look at its development, North Balikpapan District has contributed greatly to the addition of positive COVID-19 cases in Balikpapan City since the beginning of the pandemic. On the other hand, the Teritip Sub-districts has the lowest distribution of cases in Balikpapan City which is shown in light yellow on the map, this shows the total number of positive COVID-19 cases in the Teritip Sub-districts is less than 2000 people.
Number of Positive Cases of COVID-19 by Age Group on March 2020-February 2021
The number of COVID-19 in Balikpapan City can also be described by age group. Based on data collected from the Balikpapan City Health Office, the results of the recapitulation of data on the number of positive COVID-19 cases based on age groups in the period March 2020 - February 2021 in Balikpapan City were obtained. The data can be displayed in the graph in Figure 5.
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FIGURE 5. Number of Positif Case of COVID-19 by Age Group on March 2020 – February 2021 in Balikpapan City (Analysis, 2021)
The following graph shows the total number of positive COVID-19 cases in the city of Balikpapan per age group from March 2020 to February 2021. In general, each category has a variety of total positive cases, with the highest number being in the 25-29 year age group and 55-59 years, accounted for 1977 cases and 1812 cases, respectively. The relatively low number of positive cases (under 1,000 cases) was seen in the elderly (over 60 years) and young (under 19 years) age groups, with the lowest number of positive cases recorded in the under-five age group, which was 321 cases.
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FIGURE 6. Percentage of Positif Case of COVID-19 by Age Group on March 2020 – February 2021 in Balikpapan City (Analysis, 2021)
The diagram in Figure 6. shows the percentage of the number of positive COVID-19 cases in the city of Balikpapan in 2 age groups, namely productive age (15-64 years) and non-productive age (under 15 years and above 64 years) in March 2020 to February 2021. The two age groups recorded a very disparate difference in the number of positive cases, where people of productive age accounted for up to 90% of the total positive cases of COVID-19 in the city of Balikpapan. Meanwhile, people of non-productive age only accounted for 10% of the total positive cases.
Analysis of the Spatial Distribution Pattern of the COVID-19 Pandemic in Balikpapan City
	  Hot Spot Analysis (Getis-Ord G*) uses the concept of spatial relationships (neighborhood) Contiguity Edges Only, it is intended because the data owned is data in the form of polygons. Based on the analysis carried out using the Hot Spot Analysis (Getis-Ord G*) analysis technique on aggregate data of positive COVID-19 cases in the period March 2020 - February 2021, the ZScore and PValue values ​​were obtained which describe the significance value of the data held. The results of the analysis can be displayed in table 1.

TABLE 1. The Result of Hot Spot Analysis (Analysis, 2021)
	Sub-districts
	ZScore
	PValue
	Keterangan

	Balikpapan Barat

	Baru Ilir
	-0,30
	0,76
	Not Significant

	Baru Tengah
	-1
	0,27
	Not Significant

	Baru Ulu
	-0,90
	0,31
	Not Significant

	Kariangau
	1,21
	0,22
	Not Significant

	Margo Mulyo
	-0,52
	0,60
	Not Significant

	Marga Sari
	-0,80
	0,41
	Not Significant

	Balikpapan Utara

	Batu Ampar
	1,88
	0,05
	Significant 90%

	Gunung samarinda
	1,69
	0,08
	Significant 90%

	Karang Joang
	-0,26
	0,79
	Not Significant

	Muara Rapak
	0,92
	0,35
	Not Significant

	Gunung samarinda Baru
	2,17
	0,02
	Significant 95%

	Graha Indah
	1,36
	0,17
	Not Significant

	Balikpapan Kota

	Prapatan
	-0,75
	0,45
	Not Significant

	Telaga Sari
	-0,22
	0,82
	Not Significant

	Klandasan Ulu
	0,22
	0,81
	Not Significant

	Klandasan Ilir
	0,04
	0,96
	Not Significant

	Damai
	-0,82
	0,41
	Not Significant

	Balikpapan Tengah

	Gunungsari Ulu
	-0,48
	0,62
	Not Significant

	Gunungsari Ilir
	-0,32
	0,74
	Not Significant

	Karang Rejo
	0,53
	0,59
	Not Significant

	Karang Jati
	0,01
	0,98
	Not Significant

	Mekar Sari
	-0,86
	0,38
	Not Significant

	Sumber Rejo
	-0,69
	0,48
	Not Significant

	Balikpapan Selatan

	Sepinggan
	0,71
	0,47
	Not Significant

	Gunung bahagia
	0,19
	0,84
	Not Significant

	Sepinggan Baru
	2,03
	0,04
	Significant 95%

	Sepinggan Raya
	0,95
	0,33
	Not Significant

	Sungai nangka
	-0,40
	0,68
	Not Significant

	Damai Baru
	-0,56
	0,57
	Not Significant

	Damai Bahagia
	-0,75
	0,45
	Not Significant

	Balikpapan Timur

	Manggar
	-0,07
	0,93
	Not Significant

	Lamaru
	-1,49
	0,13
	Not Significant

	Teritip
	-1,81
	0,06
	Significant 90%

	Manggar Baru
	-0,81
	0,41
	Not Significant



This is done to provide an overview where spatial clusters are formed with features of high values ​​or low values. It was found that 3 sub-districts units had a statistically significant value of 90%, namely the Teritip Sub-districts, Gunung Samarinda Sub-districts and Batu Ampar Sub-districts. Two sub-districts units were found that had a statistically significant value of 95%, namely Sepinggan Baru Sub-districts and Gunung Samarinda Baru Sub-districts. The calculation results using Hot Spot Analysis (Getis-Ord G*) can be displayed on the map in Figure 7.
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FIGURE 7. Results of Hot Spot Analysis (Analysis, 2021)
Based on Figure 7. it can be seen that Batu Ampar Sub-districts and Gunung Samarinda Sub-districts have large Zscore values, namely 1.884 and 1.69, respectively, which means that the larger the Zscore, positive, the more intense the grouping so as to form a Hot Spot with a significance of 90%. . It was also found that Gunung Samarinda Baru Sub-districts and Sepinggan Baru Sub-districts had Zscore values ​​of 2.17 and 2.03, respectively, resulting in intense grouping and forming Hot Spots with a significance of 90%. While the Teritip Sub-districts has the smallest Zscore value, which is -1.81 which means that the smaller the negative Z-score, the more intense the grouping to form a Cold Spot. On the other hand, there are 29 sub-districts units that have insignificant information, This is because the 29 sub-districts units are not included in either the Hot Spot or Cold Spot patterns. Furthermore, it can be shown in table 2. to see the sub-districts with the highest number of positive COVID-19 cases in Balikpapan City.

TABLE 2. Number of the Positive Cases of COVID-19 Based on the Most Cases (Analysis, 2021)
	Sub-districts
	Number of COVID-19 Positif Cases (case)

	Sepinggan Baru
	8076

	Gn. Samarinda Baru
	7691

	Batu Ampar
	7415

	Gn. Samarinda
	7306

	Manggar
	7252

	Muara Rapak
	7020

	Gn. Bahagia
	6024

	Gn. Sari Ilir
	5124

	Klandasan Ilir
	4893

	Karang Rejo
	4792

	Baru ilir
	4536

	Damai
	4460

	Klandasan Ulu
	4204

	Telaga Sari
	4059

	Damai Bahagia
	4045

	Sungai Nangka
	3934

	Prapatan
	3902

	Graha Indah
	3838

	Margomulyo
	3395

	Sumber Rejo
	3046

	Sepinggan Raya
	3044

	Baru tengah
	2939

	Sepinggan
	2937

	Mekar Sari
	2879

	Karang Jati
	2788

	Gn. Sari Ulu
	2688

	Baru ulu
	2587

	Damai Baru
	2328

	Manggar Baru
	1740

	Lamaru
	1526

	Margasari
	1418

	Kariangau
	1074

	Karang Joang
	1074

	Teritip
	879



If you look at the highest number of positive cases by sub-districts, it is known that the top 4 sub-districts units are sub-districts with the Hot Spot category, namely Gunung Samarinda Baru Sub-districts, Sepinggan Sub-districts, Gunung Samarinda Sub-districts, and Batu Ampar. If we look at the Z Score of neighbors from each sub-districts, it is found that 4 sub-districts with the Hot Spot category are influenced by neighboring sub-districts with a positive ZScore value. Likewise, if viewed from the lowest number of positive cases based on the sub-districts, then 1 unit of sub-districts is obtained with the Cold Spot category which is influenced by the neighborhood sub-districts with a negative ZScore value so as to form a Cold Spot.
Conclusion
The spatial distribution pattern of the COVID-19 pandemic in Balikpapan City has a statistically significant value of 90%, so that 4 sub-districts units are included in the Hot Spot development, 27 sub-districts units are included in the not significant, and 1 sub-districts unit is included in the Cold Spot development. The formation of hot spots and cold spots is also influenced by elements of regional neighbourhood, where in this study the boundaries of the area used are the sub-districts level. So that a sub-districts with a hot spot category is the formation of a sub-districts that has a high Zscore value as well. By understanding the distribution pattern of the COVID-19 pandemic, it is hoped that this can be a recommendation for the government of Balikpapan City in making policies to control COVID-19.
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