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Abstract 
The rapid acceleration of urbanization, without proper urban spatial policy 
planning, can have a significant impact on flood mitigation and regional food 
security, particularly in the urban areas of Rome and Semarang. This study aims 
to investigate, review, and compare the influence of land use change on food 
security and flood mitigation in Rome, Italy, and Semarang, Indonesia. The 
methods used include a literature review and a comparative analysis of scientific 
publications, reports, and findings from journals published between 2020 and 
2023. The findings revealed that urbanization in Rome had a twofold negative 
effect compared to forest expansion. Moreover, the decrease in natural land in 
Rome reduced 249,838 tons in productive agricultural areas. On the other hand, 
urbanization in Semarang resulted in an increase in built-up land area and a 
decrease in land elevation, leading to a rise in the number of flood events from 23 
in 2020 to 63 in 2022. Additionally, urbanization also led to a decrease in 
agricultural land, reduced water availability for agriculture, and raised the cost of 
food transportation due to increased distances between production areas and 
urban centers. Urbanization in both cities poses a threat to the safety of urban 
residents, particularly through the heightened risk of urban flooding and 
decreased food security. It is crucial for the government to take charge and 
establish sustainable regional development by formulating spatial policies for 
urban areas. 
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INTRODUCTION
The urban population has increased from 2.29 billion in 1990 to 4.38 billion in 

2020 (S. Li et al., 2023). This increase in urban population is caused by population 

migration from rural areas to find job opportunities called urbanization (Gutierrez 

Garzon et al., 2022). Urbanization is a driver of various impacts of socio-

environmental changes across scales such as economic growth and land use change 

in urban areas (S. Li et al., 2023; van Berkum, 2023) which ultimately causes climate 

problems and land use discrepancies due to population activities (W. Li et al., 2022; 

Varol et al., 2021).  Climate problems driven by land-use change will lead to increased 

temperatures and high rainfall (Kelly-Fair et al., 2022) causing damage and increased 

flood frequency (Bibi et al., 2023; Xu et al., 2023). In addition, climate issues and land 
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use change also hurt agricultural efforts to secure food production (Shi et al., 2023; 

Tan et al., 2022). 

Changes in urban land use dominated by built-up areas into areas of 

impermeability cause surface runoff which ends in agricultural intensification 

(Quagliolo et al., 2021). However, some other researchers have different responses, 

according to van Berkum, (2023) urbanization is related to the opportunity cost of 

agricultural land which based on Von Thunen's ideas makes agricultural production 

higher valuable and more intensive. These differences make it important to identify 

and assess the impact of urbanization on food security for government decision-

makers in efforts to plan sustainable land use at the regional and global levels. Food 

security is the synergistic ability of local resources and human resources to realize 

the independence of local food consumption and to create good quality and healthy 

local food products (Handayani & Wicaksono, 2021) According to Beyene, (2023), the 

stability of food security in a region is very important, this is because food security 

encourages improved health and human development.  

In 2019, 49% of natural disasters that occurred in the world were flood 

disasters affecting 68% of the world's population (CRED in Marino et al. 2023). 

According to Marino et al., (2023) in the Italian region, more than 9.8% of the region 

is vulnerable to flooding, with a total of 82% of cities located in six administrative 

regions and affecting approximately 3.5 million people. One of the vulnerable areas 

affected is the City of Rome. The flood phenomenon in Rome is caused by high rainfall 

and exacerbated by the lack of an efficient sewage system (Lentini et al., 2022) and 

the construction of high walls along the river banks, radically changing the 

relationship between stage and river discharge (Mancini et al., 2022). 

Indonesia as an archipelagic country causes most urban areas to be located 

in coastal and lowland areas making them vulnerable to disasters such as floods and 

tropical cyclones (Ayuni et al., 2022). This condition is exacerbated by the increase in 

population that has occurred over the past 20 years in urban areas which has caused 

large-scale land use changes to occur and urban centers to become denser and 

larger (Kelly-Fair et al., 2022). One of the cities in Indonesia that experiences this is 

Semarang City. Semarang City is an urban area with high population and population 

growth and is in low relief (Irawan et al., 2021).  

Based on the description above, the two locations have almost the same 

regional characteristics and city problems so this study aims to study, review, and 

compare based on relevant literature related to the effect of land use change on food 

security and flood mitigation in Rome City (Italy) and Semarang City (Indonesia). 

 

METHOD 

 In this study, we employed a literature-based research method, drawing on 

relevant scientific publications, reports, and findings published in journals between 

2020 and 2023. Our analysis utilized a comparative approach, as defined by Bolbakov 
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et al., (2020), which allows for comparisons between different objects and their sets 

and provides insight into existing differences. Specifically, we conducted a 

comparative analysis of research variables related to urbanization, land use change, 

flooding, and food security in Rome (Italy) and Semarang (Indonesia). The study 

results offer a comprehensive overview of the influence of each variable and the 

resulting impacts on the populations of Rome (Italy) and Semarang (Indonesia). 

 

RESULT AND DISCUSSION 

The influence of urbanization in Rome (Italy)  

Urbanization in the Rome region saw a significant uptick from 1949 to 1974, 

resulting in a rise in population and settlement density (Sadat Nickayin et al., 2023). 

The research by Sadat Nickayin et al., (2023) indicates that settlement expansion was 

particularly prominent in the early 1950s and mid-1970s, with a more marked 

population increase in urban centers than in urban suburbs. However, in the 

subsequent years and up to the present, urban expansion has extended to the 

outskirts, leading to a decrease in the population density disparity between urban and 

rural areas (Egidi & Salvati, 2020). This urbanization trend has also brought about 

changes in land use, potentially impacting the spatial planning of the Rome area. 

The dynamics of land use change in Rome, Italy have been the subject of several 

studies, including those carried out by Bianchini et al., (2021), Marino et al., (2023), 

and Tomao et al., (2021). In a study spanning from 1949 to 2016, Bianchini et al., (2021) 

observed significant urban expansion in Rome, resulting in a transformation of the 

traditional agricultural landscape. The most substantial period of urban change was 

noted between 1949 and 1974, directly correlating with urbanization in the Rome 

region. These findings align with the research conducted by Marino et al., (2023) and 

Tomao et al., (2021). Tomao et al., (2021) analyzed land use change from 2006 to 2018, 

highlighting a shift from natural land use (agriculture and forests) to artificial land 

(urban). The study identified the most significant change occurring from 2006 to 2012, 

particularly affecting agricultural land as opposed to forested areas. Furthermore, 

Marino et al., (2023) conducted a study spanning from 1990 to 2018, revealing that only 

15% of Rome's area experienced land use change (Figure 1). The study indicated a 

higher prevalence of forest transition change compared to agricultural 

extensification. However, Marino et al., (2023) elaborated that urban and industrial 

development resulting from Rome's urbanization placed additional strain on 

agricultural areas, particularly those adjacent to road infrastructure and the 

outskirts of the city. The distribution of runoff retention comparison results can be 

seen in Figure 2. 
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Figure 2. Flood mitigation Supply Variation Map 

(Source: Marino et al., (2023)). 

 

The analysis revealed a significant decrease in runoff retention by -513,065 m3, 

primarily due to urbanization. The results underscore the negative impact of urban 

development, which reduces runoff retention twice as much as forest expansion 

increases it. This is largely because natural land is being replaced by artificial surfaces, 

leading to reduced water infiltration and increased surface runoff (Sugianto et al., 2022) 

Additionally, the decline in natural land, including arable land, vineyards, orchards, and 

olive groves in the Roman region, has substantially diminished productive agricultural 

areas, resulting in an estimated 249,838-ton decline in food production for the population 

(Marino et al., 2023). Ultimately, the changes in land use in Rome, Italy have had a 

significant impact, particularly by increasing the risk of river and rainfall-induced floods 

and compromising agricultural output. 

 

The influence of urbanization in Semarang (Indonesia) 

The urban population of Indonesia's Java Island accounts for approximately 56.10% 

of the total, with a yearly growth rate of 2.5% (BPS, 2023). According to BPS Kota 

Semarang, (2023), Semarang, Central Java's largest city, had an urban population of 

1,659,975 in 2022, with a growth rate of 0.21%. Dewa et al., (2022) projected an 80% 

urbanization rate for Semarang City in 2010, with a yearly increase of 1.68%. Notably, 

Semarang City, as a coastal metropolitan area, demonstrates a more dynamic growth 

pattern compared to inland cities (Yılmaz & Terzi, 2021). 

The urbanization in Semarang City goes beyond the movement of people from 

rural to urban areas and encompasses internal migration and concentration within the 

city, as discussed by Dewa et al., (2022). According to their research, Semarang City is 

experiencing rapid urban growth, particularly in the urban fringe areas such as 
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Banyumanik, Tembalang, Gunung Pati, Mijen, and Ngaliyan Districts. The distribution map 

that demonstrates these development patterns can be found in Figure 3, and the changes 

in population per sub-district are detailed in Figure 4. 

 

 
Figure 3.  Zoning Schemes a) based on proximity to the city centre, b) based on proximity to 

the main road network, and c) combined zones. 

(Source: Dewa et al., 2022) 

 

 
Figure 4.  District Population in 2012 – 2022 

(source: BPS Semarang City, 2023) 

 

The analysis of Figure 3 and Figure 4 reveals a noticeable shift in population 

distribution within Semarang City. Over the last decade (2012-2022), the central districts 

of Semarang, including Central Semarang, North Semarang, West Semarang, South 

Semarang, East Semarang, Gayamsari, Candisari, and Gajahmungkur, have experienced 

a decrease in population. In contrast, the suburban and peri-urban areas have seen a 
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substantial rise in population. This demographic difference is attributed to factors such 

as the reduced availability of open land in urban and coastal areas, prompting people to 

seek land in the rural areas to the south of Semarang City (Dewa et al., 2022). The rapid 

and uncontrolled urban growth in Semarang City has led to changes in land use patterns, 

resulting in the unchecked expansion of built-up areas at the expense of forests, 

agricultural land, and plantations. Furthermore, the development of built-up areas has 

created additional challenges, such as the need for infrastructure and access for 

residents, necessitating a wider area and incurring higher development costs 

(Budihardjo et al., 2022). Several studies have examined the land use changes in 

Semarang City, including research conducted by Dewa et al., (2022), Dwi Raharjo et al., 

(2020) and Kelly-Fair et al., (2022). Their findings show that Semarang experienced a loss 

of permeable surfaces covering around 33.05 km2, equivalent to 10% of the total land 

cover from 2006 to 2015. By 2015, approximately 65.83% of Semarang's area was covered 

by impermeable surfaces, primarily settlements and commercial/industrial areas (Kelly-

Fair et al., 2022). 

 

 
Figure 4. Land Use in 2006 and 2015 Semarang City 

(Source: Kelly-Fair et al. 2022) 

 

The findings of a recent study by Kelly-Fair et al., (2022) align with the research 

conducted by Dewa et al., (2022) and Dwi Raharjo et al., (2020). Dewa et al., (2022) focused 

on changes in land use from 2010 to 2020, revealing significant shifts in built-up land and 

forest cover. Specifically, the study noted a 63% decrease in forest cover and a 53% 

increase in built-up land, particularly in the central area of Semarang City expanding into 

urban fringe areas. Similarly, Dwi Raharjo et al., (2020) found that built-up areas 

experienced the most significant changes in land use from 1992 to 2019, with an increase 
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from 17.42% to 33.19%. This change was attributed to a decrease in open land, forests, and 

agricultural areas (Dwi Raharjo et al., 2020). The expansion of urban areas in Semarang 

City has led to deforestation and an increased frequency of flooding over time (Dewa et 

al., 2022). Data from BPBD Kota Semarang (2023) reveals that the number of flood events 

in the city rose from 23 in 2020 to 63 in 2022. This surge is attributed to the decrease in 

forest and catchment areas due to the rise in impermeable surfaces resulting from the 

development of residential and commercial/industrial areas in Semarang City (W. 

Handayani et al., 2020). Moreover, the subsidence of land in the city is caused by the 

growing weight of residential and industrial structures (Esteban et al., 2020). Additionally, 

the city's location, covered by a layer as described by Irawan et al. (2021), heightens the 

risk of flooding. Therefore, Rudiarto in W. Handayani et al. (2020) pointed out the 

significant impact of urbanization in northern Central Java since the 1990s, subsequently 

leading to an escalation in climate-related disasters, particularly frequent floods. The 

rapid urbanization in Semarang City has led to increased flood risks and significant 

changes in agricultural land use. This has resulted in a reduction of available water for 

farming and higher food transportation costs due to the increased distance between 

production areas and urban centers (Putra et al., 2020). Research by Kelly-Fair et al. 

(2022) has highlighted that the conversion of agricultural land in Semarang City hasn't 

just been limited to urban development but has also seen the transformation of some 

areas into rubber plantations. Notably, this shift has taken place in Mijen District, which 

has the largest number of farmers and is the only area with rubber plantations in the city 

(BPS Kota Semarang, 2023). While the shift to cash crops like rubber can bring economic 

benefits to farmers, it has also led to a decrease in the availability of food. Continuously 

subsidizing agriculture and providing tax incentives to encourage farmers to transition 

from monoculture to agroforestry may be a more suitable approach to addressing food 

insecurity in Semarang City, as opposed to promoting the export of rubber plantation 

products (Kelly-Fair et al., 2022). 

 

CONCLUSION 

The research suggests that the process of urbanization in Rome, Italy, and 

Semarang, Indonesia, has a detrimental effect on the safety of urban inhabitants, leading 

to increased vulnerability to flooding and reduced food security. The swift urban 

expansion in both city centers and surrounding areas worsens challenges related to land 

availability and environmental sustainability. As a result, it is imperative for governments 

to enact comprehensive spatial planning policies to encourage sustainable development 

at the regional level, particularly in Rome and Semarang. 
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