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Abstract. SARS-CoV-2 coronavirus can be found in humans&animals. Some strains of CoV are 

classified as zoonotic. Semarang city is an area with red zone statuse. There have been cases of Covid-19 

in animals infected by humans. But no research conducted on animals infected Covid-19 able to transmit 

back to humans. Variety of species&distribution of animals that potential infected with Covid-19 must to 

know. This study aims to determine the distribution of animal species that can be the possible origin of 

zoonotic Covid-19. A descriptive study with a survey method conducted in Semarang city. Samples are 

families that have pets/livestock(dogs,cats,birds,cows) or wild animals around shelter, taken cluster 

random technique sampling. Questionnaire to collect data. Collected data was analyze using 

SPSS&Arc.GIS. The most common animal species found:cat (39%). 10% of animal owners live close to 

people under Covid-19 surveillance. 79% of respondents do not have pets&far from Covid-19 cases. 

65% cats has without owners radius 10m Covid-19 cases had found, then poultry(9%)&bats(6%). 

Keywords: Mapping, Emerging Zoonotic Disease, Personal Hygine, Distance Limitation 

1   Introduction 

Betacoronavirus is a genus of the SARS-CoV-2 or Covid-19 virus and belongs to the SS-RNA 

virus group. The city of Wuhan in China is where Covid-19 was first discovered. Covid-19 

has become a pandemic and more than 70 countries have been infected with Covid-19. 

Semarang City is one of the areas in Central Java province with the status of a Covid-19 red 

zone. Corona virus found in various countries, based on information from WHO (2020) comes 

from natural evolution. Reverse transmission of Co-V that occurs to humans, it is important to 

know and be aware of, can trigger the emergence of a new pandemic because it has the 

potential to become an emerging zoonotic disease. Knowing the distribution and presence of 

animals that have the potential to be a transmission source or reservoir for Covid-19 is 

important. Transmission control efforts can be carried out through identified transmission 

mechanisms and information regarding the source of virus transmission, can help determine 

the right steps for preventing transmission to be achieved. 

Indonesian citizens infected with Covid-19 as of April 2020 have reached 9,096 cases. Since 

this case was first announced on March 2, 2020. As many as 214 positive Covid-19 patients 

have been found within 24 hours, this is due to the relatively fast transmission of cases. The 

Covid-19 cases has occur Indonesia and infected residents in various provinces also has been 
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designated a red zone. Central Java province is known to have high Covid-19 cases with red 

zones spread over 20 regions, including the city of Semarang. as many as 28,826 cases with 

the category of people in monitoring of Covid-19 based on data from corona.jatengprov.go.id. 

As many as 704 positive cases have been found, while the cases of patients under supervision 

are 1,307 cases.  

Coronavirus (CoV) can be found in humans and animals, and some strains of CoV are 

classified as zoonotic. CoV that infects humans is different from CoV in animals. In humans it 

can cause MERS-CoV and SARS-CoV. In animals, CoV can infect pigs, dogs, cats, cows and 

chickens. The virus that causes COVID-19 is declared not to be made in a laboratory or 

intentionally made, this is evident from the genome sequence analysis on SARS-CoV-2 or 

other similar viruses.  The results showed that bats act as a reservoir for CoV. In the body of 

CoV bats are able to mutate and recombine, can continue to form new strains and spread 

[1],[2],[3].  

Corona virus infection has become a pandemic and more than 70 countries have contracted 

this virus. The corona virus that has become an epidemic is known as Covid-19. Covid-19 or 

SARS-CoV-2 is a betavirus that easily infects mammals. These viruses have evolved and 

recombined in reservoirs. Bats were originally referred to as the reservoir of this virus. 

Although it is also possible that there is an intermediate host between bats and humans. 

Viruses can evolve naturally possible through evolutionary pathways. Although it is difficult 

to know the original evolutionary pathway for CoV. If the current pathogenic SARS-CoV-2 or 

Covid-19 infecting humans comes from animals, this could increase the possibility of future 

outbreaks [4],[5],[6],[7].  

citizens' compliance in carrying out health protocols to prevent transmission between humans, 

as well as preventing transmission from humans to their petssource of data regarding animals 

potentially infected with Covid-19 or sources of CoV zoonotc strains, especially regarding the 

diversity of species and distribution of animals, compliance and management of residents in 

carrying out health protocols during pandemic for themselves and their pets/livestock. 

Information on data on various species, distribution, management of individual health 

protocols and their pets can be used as a reference source to prevent the spread of pandemic 

agents, especially viral agents that have the potential for emerging zoonotic diseases. 

Because cases of Covid-19 have been found in animals infected by humans. Although there 

has been no research on animals infected with Covid-19 being able to transmit back to 

humans. Research on transmission between animals is still being carried out. This condition 

still needs to be aware of the potential for pandemic emerging zoonotic disease. Knowledge 

about the source of CoV that can become animals that have the potential to be infected with 

Covid-19, namely data on the distribution and diversity of animal species. So, it is necessary 

to be aware of the potential for pandemic emerging zoonotic disease, because the type of virus 

that causes Covid-19 can still circulate in animal populations, and it is possible to jump to 

humans as host. There have also been cases of pets (dogs and cats) contracting Covid-19 from 

owners and tigers in zoos. 

Although it is not yet known whether there is a cycle of transmission back to humans, It is 

important to know and be aware of the possibility of a reverse infection transmission cycle 



 

 

 

 

from animals to human [5],[7],[8],[9]. The research objective was to identify viral pandemic 

agents that have potential as emerging zoonotic diseases, through species data and distribution 

of animals that are potential sources of transmission of CoV. 

2   Method 

This research is a descriptive study with a survey method. The survey conducted is a 

predictive survey. It aims to determine the potential for emerging zoonotic disease in viral-

zoonotic (CoV), when viewed from the species-status-distribution-number of animals 

(domesticated / livestock / wild) around the respondent's residence. The focus of the research 

in this study was to determine the description of the types, species, status, distribution, number 

of animals (domesticated / livestock / wild) that could become possible origins of the 

coronavirus. 

The population of this research is all residents who live in 46 sub-districts of the red zone in 

the city of Semarang. The sample was selected by residents with the status of People Under 

Monitoring, Patient Under Supervisions, Covid-treated / recovered / deceased with the criteria 

of having pets / livestock, and wild animals living around the respondent. 

The sampling technique in this study used simple random sampling for a sample of each sub-

district in the city of Semarang. Primary data collection is done by conducting interviews and 

filling out questionnaires. Research instruments: interview guides and questionnaires. 

Secondary data in the form of data on the number of viral-zoonotic cases obtained from the 

Agriculture and Livestock Service Office of Semarang City, Semarang City Health Office. 

The instruments or tools used in this study were interview guides and questionnaires. The data 

collection phase begins with conducting a survey recording: types, species, status, distribution, 

number of animals (domesticated / livestock / wild) that can be the possible origins of 

coronavirus, information on how to keep animals (domesticated / livestock) owned, 

management of wild animals in around the residence. The data obtained were analyzed 

statistically univariate-bivariate with SPSS and ArcGis, then presented in the form a possible 

origin CoV zoning maps to determine the potential for emerging zoonotic disease pathogen 

viruses 

.3. Result and Discussion 

Corona virus can change hosts from animals to humans. The potential for a pandemic to occur 

if CoV can infect from human to human. Although it is difficult to determine the transmission 

route of CoV transmission, it is important to know the evolutionary cycle of the virus. It is 

important to know the possible origin of CoV because it is related to the mechanism of 

transmission of CoV, so that proper prevention can be done immediately [7],[10],[11]. 

Semarang City area is divided into 16 districts. In this study, a survey was conducted on 

residents who live in 46 red zone sub-districts in the city of Semarang. From a total of 16 sub-

districts in Semarang City, there are 3 sub-districts that have health centers (Animal Health 

Center located in Mijen, Gayamsari, and Gunungpati).  



 

 

 

 

Characteristics of Animal Potential Possible Origins Coronavirus in Semarang City. The 

distribution of animals that have the potential as Potential Possible Origins Coronavirus in 

Semarang City and which are included in the pet group can be seen in Figure 1. 

  

Fig. 1. Distribution Map of Potential Animal Species as Possible Coronavirus in Semarang City 

Within a radius of 10 meters, it is known that there are various wild animals that have the 

potential as possible origins of CoV. The highest number of wild animals found were cats 

(65%), 6% were found bats, 9% chickens, 16% birds, and 4% other types of animals. cats with 

the highest number of wild animals found, are high-risk animals that are easily infected with 

CoV and can change their status as hosts or reservoirs of CoV. This condition is supported by 

the ability of CoV to last a long time in the environment, even several hours or days. Even the 

deployment of Covid-19 can occur through droplets which can contaminate the environment. 

Animals that have the potential as possible origins of coronavirus, such as dogs, cats, birds, if 

infected with Covid-19, then transmit Covid-19 to other groups of animals. Can trigger New 

Emerging Disease (NEDs) in animal groups. Furthermore, if there is transmission back to 

humans and a cycle occurs, it is estimated that in the future there will be Emerging Zoonotic 

Disease (EZD) and the potential for a pandemic [11],[12],[13],[14] 

In this study, it was found that around 10% of pets belonged to people who were included in 

the Covid-19 People Under Monitoring category. Although only a small proportion of animal 



 

 

 

 

ownership is based on the results of interviews with respondents. The condition is still a 

concern because of the possibility that pets can contract co-19 from their owners. Especially if 

pet owners have a history of traveling to the red zone and ignoring the Covid-19 preventive 

health protocol, when interacting with their pets. Droplets that come from people infected with 

Covid-19, can survive in the environment for hours or even days. Droplets in the environment 

and contaminating various equipment and free air, have different time variation ranges 

[4],[14],[15],[16].  

Pet health checks are also important. Sick pets should be examined by a veterinarian. Based on 

case reports and the results of research conducted by Eric et al. in early 2020 about the 

symptoms that indicated infected animals corona virus. The specific symptoms that can be 

found in infected animal Covid of its owner. Showing respiratory symptoms as well as several 

other symptoms such as diarrhea. With veterinary health checks to vet, a pet can be known 

possibility of contracting the disease non-CoV or CoV by performing rapid test / PCR [4],[9], 

[17].  

Based on the results of the study, there is a possibility that pets contracted Covid-19 from their 

owners. Transmission from owner to pets, it is very possible. Especially for pets and their 

owners who live in areas with the red zone category. The latest research and based on a 

statement from WHO that there is a possibility that the corona virus can be transmitted by air. 

In this study, only 12% of animal owners who directly interacted with their pets, after 

traveling from the red zone, directly interacted with pets without carrying out a health protocol 

to prevent Covid-19, this made the animals at high risk of contracting Covid-19. Laboratory 

tests on animals to detect SARS-CoV-2 can be done using a rapid test and Real-Time 

Polymerase Chain Reaction (RT-PCR). This test is to confirm the possibility of owner-to-

animal transmission. Specifically in this study, it was found that only 15% of pet owners 

routinely perform pet health checks and 19% of owners vaccinate their pets. This figure 

indicates that more than 50% of the pet population has not been vaccinated. Pets that have not 

been vaccinated, make pets susceptible to infection. Vaccination in pets, especially vaccines 

aimed at the prevention of disease transmission with viral agents [10],[12],[13],[17].  

Selengkapnya tentang Berdasarkan hasil penelitian, ada kemungkinan hewan peliharaan 

tertulBased on the survey results, 71% of the presence of wild / ownerless animals within a 

10m radius in the People Under Monitoring / Patient Under Supervisions / Covid-treated / 

Covid-Cured / Covid-died residences was obtained.. There are various frequencies of wild / 

ownerless animals roaming around the respondent's yard / house. The results showed that 66% 

of wild / ownerless animals roam around the respondent's house almost every day, as many as 

13 every 5-6 days, while in the range of 1-2 days and 3-4 days there are 3%, and 16 

respondents. stated that no wild / ownerless animal has ever entered the house yard. As many 

as 25 respondents stated that they interacted directly with wild / ownerless animals and 75% 

said they did not. When respondents interacted directly with wild animals / without owners, 

6% of respondents said they used masks and gloves, 10% used masks but did not wear gloves, 

6% of respondents did not use masks or gloves, 29% stated that they washed their hands 

before or after interacting with these animals, 35% of respondents did wash their hands after 

interacting with these animals, while as many as 13% answered other than the procedures that 

have been mentioned. In this study, bats (6%) were also found in the red zone category. Some 

strains of CoV, which are classified as zoonotic, can infect humans and animals. Pathogenic 



 

 

 

 

Alphacoronavirus and Bethacoronavirus in mammals. In animals, CoV can infect dogs and 

cats. CoV that infects humans and animals, although different, but the results of the study 

found that bats act as a reservoir of CoV. The CoV in bats is able to mutate and recombine 

into new strains, which are able to spread throughout the species. CoV mutated from a 

reservoir, if it has infected humans, is highly spread and has the potential to become a 

pandemic [7],[15],[17].Some researchers claim that the SARS-CoV-2 reservoir is a bat, 

because it is almost like the corona virus that infects bats. Bats can play a role as an 

intermediate host of CoV to humans. In another possible evolutionary pathway, non-

pathogenic viruses can pass from animals to humans. Then in the human body this virus 

develops into a pathogenic virus, and then transmission occurs between humans. Rambaut 

(2020) warns, although it is difficult to know the initial path of the evolution of CoV. If the 

SARS-CoV-2 pathogen currently infecting humans comes from animals, this could increase 

the likelihood of future outbreaks. This is because the type of virus that causes Covid-19 can 

still circulate in animal populations, and it is possible to jump / move host to humans [14], 

[15], [16]. 

4. Conclussion 

 The conclusion of this study is that domesticated animals can potentially become 

hosts for coronavirus, especially when bats are found in residential areas in the red zone. 
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