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Abstract. Semarang has land-use conversion has increased the people trip. This phenomenon will cause transportation 

problems that interfere with the achievement of the Semarang City Vision in realizing the concept of sustainable 

development. During the pandemic period, the trip of people could spread the viruses. To understand the land use that most 

influences the trip, a transportation model are needed. This article aims to formulate a mathematical model that can identify 

land uses that affect trips or movements to contribute to the policy during pandemic anticipation. In the regression model, 

the number of trip attractions in each district in the Semarang City is used as the dependent variable, and the square of 

residential, commercial, industrial and agricultural land use in 2019 is the independent variable. The regression model results 

obtained by the equation D (trip attraction) = 215.94 commercial + 34293 with R2 0.688. The most influential type is causing 

trip attraction is commercial land use. According to these findings, it requires more attention from the Semarang City 

Government to regulate commercial land use in anticipation of transportation problems. These findings can also serve as the 

basic policy to control visitors number in commercial land use for pandemic anticipation. 

 

BACKGROUND 
 

The urban transportation system has three central systems that influence each other. The systems are activity, 

network, and flow [1]. The interaction and relationship among it can be explained through a model. This model can be 

used to predict human mobility as demand for travel. The four-Step model is one of the famous models for predicting 

travel demand and indicating the transportation system performance [2]. The primary step in Four-Step Model is a trip 

generation that indicates trip production for mobility out of the region and trip attraction for mobility into the region 

[3]. The flow system will affect the load of the network system and could cause the congestion represented by the 

magnitude of mobility. This interaction implies the need for modelling land use and trip attraction to predict human 

mobility. By using this model, it can overcome the transportation problem indicated by predicting the numbers of mobility. 

Knowing the number of mobility can anticipate transportation problems such as congestion, pollution, and the use of 

energy. Besides this, the model can be used for preventive problem solving to make the urban transportation system strong 

and in line with the sustainable development concept. 

In the early of 2020, there was an alarming phenomenon announced by The World Health Organization (WHO) 

[4] as COVID-19 pandemic. This phenomenon is classified as a global world pandemic [5] and declared destructive as 

a natural disaster [6]. This pandemic effect has severe social problems and economic implications in various sectors, 

including transportation, travel, and human mobility. Safety in the conditions of an epidemic becomes a priority in 

problematic issues due to the social individuals' behaviour and their diverse behaviour attitudes in mobility [7]. Human 

mobility numbers and patterns were used to measure behavioural indicators and responses during the COVID-19 

pandemic [8]. 

On the other hand, the number and pattern of human mobility significantly relate to social-economic interaction. 

Furthermore, the number of human mobility varieties is crucial to determine and predict the socio-economic status or 
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urban. Both diversity and socio-economic beliefs have a two-directed relationship. The more high-developed region 

will provide a broader range of human mobility. On the other side, higher human mobility diversification will drive 

higher economic opportunities. This opportunity will lead to a higher socio-economic development index [9]. 

According to that situation, the trip attraction model is needed to understand the interaction of type of land use as a 

representation of economic activity and the numbers of mobility. The land use that produced the considerable mobility 

must be anticipated due to the effect of COVID-19 viruses spread according to the type of land use activity. 

 

THE STUDIES PURPOSE 
 

This study provides a trip attraction model in four types of land use. According to the model, the recommendation 

could generate to anticipate the spread of COVID 19 viruses during pandemic based on the type of land use activity. 

 

DATA AND METHOD 
 

Data used in this study are land-use of Semarang in 2019 and trip production that was modified from 2017 to 2019 

according to the population rate. Semarang City consists of 16 districts classified by four primary land use: residential, 

commercial, industry, and agriculture. [10] see table 1. The area of each land use was varied and represented human 

activity. The activity produces mobility from and to each district, known as the origin and destination matrix. The 

number of origin and destination for each district were extrapolated from the origin and destination matrix [11]. See 

figure 1 and table 2. 
 

FIGURE 1. Land Use in Semarang City 2019. 
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TABLE 1. Land Use in Semarang City 2019 (ha). 

No. District Residential Commercial Industry Agricultur 

1 GUNUNGPATI 2203 166 4 2101 

2 TEMBALANG 2076 257 0 85 

3 BANYUMANIK 1648 285 11 31 

4 GAJAHMUNGKUR 500 68 0 0 

5 SEMARANG SELATAN 306 102 0 0 

6 CANDI SARI 453 82 0 0 

7 SEMARANG UTARA 409 52 73 0 

8 SEMARANG TIMUR 265 134 16 0 

9 GAYAMSARI 322 97 24 25 

10 PEDURUNGAN 1521 295 793 99 

11 GENUK 1242 208 531 208 

12 SEMARANG TENGAH 177 239 0 0 

13 SEMARANG BARAT 1025 249 81 48 

14 TUGU 280 62 437 473 

15 NGALIYAN 1421 172 793 801 

16 MIJEN 1516 119 82 2330 
 

 

As seen in Table 1, the most extensive residential land use is located in Gunung Pati District. The most 

considerable Commercial land use is located in Pedurungan District and the essential industrial land use in 

Ngaliyan District. Mijen  District is a location that is dominated by agricultural land use. The mobility of 

humans is generated by the origin and destination matrix representing mobility to and from 16 districts, as seen 

in Table 2. 
 

TABLE 2. Origin and Destination Matrix Semarang City 2019 (people). 

No. District Origin Destination 

1 GUNUNGPATI 56998 56001 

2 TEMBALANG 107862 108863 

3 BANYUMANIK 87353 88714 

4 GAJAHMUNGKUR 45732 43972 

5 SEMARANG SELATAN 61472 61788 

6 CANDI SARI 61247 60110 

7 SEMARANG UTARA 84184 86634 

8 SEMARANG TIMUR 57744 57369 

9 GAYAMSARI 52626 54568 

10 PEDURUNGAN 107582 106982 

11 GENUK 70472 69254 

12 SEMARANG TENGAH 55473 55166 

13 SEMARANG BARAT 109783 109174 

14 TUGU 20067 20900 

15 NGALIYAN 90026 88456 

16 MIJEN 38706 39376 
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According to table 2, three districts produce the most significant trip production. Semarang Barat, Tembalang and 

Pedurungan district contribute big three largest trip production. 

 

To build the model, the method in this studyis multiple linear regression. [12] In this model, the destination district 

data mobility is the dependent variable, and land use type is the independent variable. 

 

D = f (Residensial,,Commercial,,Industry,,Agriculture) 

D = A0 + B1 Residential + B2 Commercial + B3 Industry + B4 Agriculture + e 

 

RESULT AND DISCUSSION 
 

According the multiple regression model and the stepwise method, with R2 0,688 the equation derivate as 

D = 215,94 commercial + 34293 

 

D is a destination representing the number of human mobility that go to the district, and commercial is an area of 

commercial land use in this district. It can be concluded that commercial is the most type of land use that attracted 

human mobility. Commercial activities believed to become the second common factor to trip attraction besides work 

activities in urban activity [13] contribution of commercial area to trip attraction can be vary depending on the 

characteristics of the commercial area. In some cases, the contribution of commercial activity to trip attraction is 

indicated by 5% within the city [14]. 

The commercial sector in Semarang City is a vital sector that contributes 13,78% of GRDP [15]. In terms of the 

COVID-19 pandemic, human mobility has a strong relationship with the spread of COVID-19 viruses [16], so 

according to the result of the model, the anticipation of mobility to commercial land use is urgent. However, on the 

other hand, the rise of the commercial sector is essential to strengthening the urban economy and citizen welfare. In 

some case in China, he used emergency control measures in the epidemic areas and integrated resources from multiple 

systems, including business, community, technology, education, and transportation, across the country [17]. Another 

policy in Malaysia, economic sectors have been allowed to open with enforced guidelines like strictly monitoring red 

zone areas [18]. The anticipation for the mobility to commercial land use with the low-risk pandemic can be like visitor 

restriction and serve medical tools like hand sanitizer and masker. 

 

CONCLUSION 
 

Commercial land use is the activity that attracted human mobility. In the term of the COVID-19 pandemic period, 

it must be caring for the government to anticipate the operation of commercial land use to prevent the spread of viruses. 

This model can be used to generate and derivate the policy in order to strengthen city toughness in a sustainable 

development context. 
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