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Abstract

Increasing the population with complex activities, triggering global climate change, the
impact varies greatly in each region. The study population is a drought-prone area in Grobogan
Regency, the unit of analysis is the subdistrict, the number is 19. The research variable is the
number of villages and populations in each sub-district affected by drought. Data analysis has
been carried out using descriptive statistics, percentages, indexes and presented in tables and
figures. The results showed that drought-prone areas are spread in 18 districts and 43.9 percent
of the number of villages. The number of villages affected by drought in each sub-district
varies, there are sub-districts where only one village is affected by drought and there are
sub-districts where all villages are affected by drought. The areas most severely affected
by drought are in two sub-districts. The distribution of population in areas affected by
drought is uneven, the largest population is in areas of moderate drought, the smallest
population in areas with high drought. The densest population density is in areas with moderate
drought, the lowest population density in areas with high drought. Areas with high drought have
a little population and low population density.

Keywords: Population Distribution, Population Density, Distribution of Drought-prone Areas.

1. Introduction

The population is increasing and spreading throughout the region. Global pollution continues
to grow. The world population reaches 7.7 billion people worldwide in 2019. The world
population is estimated to reach around 8.5 billion in 2030, and become 9.7 billion in 2030, and
in 2100 to 109 billion [1]. Spatial distribution is not balanced, in some regions of the world,
large countries with fewer population, and vice versa in narrow areas, more population. Although
there are no definite rules related to the population in an area. Increasing world population spread
across several continents and countries. Asia is one of the most populous countries in the world.
In 2015, Asia's population reached 3.684 billion and it is estimated that in 2025 the population
will be 4.723 billion, and in 2050 to 5.267 billion [2] [3].

Indonesia is one of the countries in Asia, with the number four population in the world, after
China, India, the United States [2]. Over a period of 55 years, from 1960 to 2015, the population
increased. In 1961, the population was 97.10 million, in 1971, the population was 119.20 million,
in 1980 the population was 147.49 million, in 1990 the population was 179.32 million, in 2000
the population was 205.13 million, in 2010 the population was 237.64 million, and in 2015 the
population was 255.18 million [4] [5] [6]. The distribution of the population in Indonesia is
almost the same as in other countries, which are very lame in spatial terms. Java is one of the
most populous islands, with 5683 percent of Indonesia's population in 2015. In terms of
population, Central Java Province, one of the six provinces in Java, ranks third after West Java
and East Java Provinces [6].

Residents have increasingly complex needs, causing an imbalance between the natural
resources used to meet the needs of the population and their availability. Various phenomena of
environmental mismatches, such as global climate shifts, drought, occur in several regions.
Residents must be met with basic needs, and the most important basic needs are clean water
needs. Water is a major factor in supporting the lives of living things, humans, animals, and
plants. Access to clean water sources is one indicator that must be met in all aspects of
development. The goal of sustainable development which has become a global collective
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agreement, has 17 pillars, in the sixth goal, which is to achieve universal and equitable access to
safe and affordable drinking water for all [7]

Earth's planet in providing water for human needs is largely determined by natural conditions
and various components. In the dry season, rainfall tends to decrease and the availability of water
is very limited so that some areas occur drought, and very varied cause and effect. Drought is a
problem that has a negative impact on an area and is a natural phenomenon that continues to the
socio-economic conditions of a region [8] [9].Drought can cause difgiption of various economic
sectors, natural habitats, and people's lives, and seriously affect the majority of the population in
many ways such as economically, socially, and environmentally [9] [10] [11] [12] [13]. Drought
is increasingly widespread and often occurs routinely every year in the dry season period.
Several studies of drought have been carried out, and most have analyzed physical and natural
conditions. As has been done in several countries [11[ [12] [13], that in Turkey, about the
characteristics of watersheds, in South Africa about agrometeorology, and Zambia about drought
spatial patterns. Drought has also occurred in Indonesia, and in Grobogan District.

Population in an area becomes the main factor in determining development, the population
becomes the goal of development, the population becomes the object and subject in the
development process. Population-oriented development requires human development goals and
outcomes [14], with regard to the concept of sustainable development with ecological, economic
and social balance [15]. Assessing populations in each region is very importa] and relevant at all
times. How is the distribution of population in areas exposed to drought. The purpose of this
study is to analyze the distribution of populations in areas affected by drought and the
distribution of areas affected by drought. The results of the study can be used to determine the
condition of populations in areas affected by drought and make plans for water needs, especially
in times of drought. In addition, housing studies in areas affected by drought can be used to
inform irrigation supply planning information and develop drought assistance policies [16].

2. Lierature Review 8
5

Drought is one form of global climate change. Drought is a condition of water availability
that is far below the water needs for the needs of life, agriculture, economic activities and
environmental [17. Drought is included in natural disasters that are slow (slow on-set) with a
duration of up to the rainy season, wide-ranging and multi-sectoral in nature [18].. Drought is not
easy to avoid, the arrival of land lasts long until the rainy season arrives, the characteristics are
different in each region.

7

Drought can be divided into four, namely meteorological drought, hydrological drought,
agronomist drought, and socioeconomic drought [19]. Meteorological drought is a state of
drought chara@rized by the level of rainfall under normal conditions in one season in an area.
Hydrological drought is a condition of lack of surface water supply than groundwater and is
characterized by reduced elevation of reservoir water, lakes, rivers, and groundwater levels.
Agronomic drought is a condition of reduced soil moisture (water content in the soil), so it is not
able to meet the water needs for certain plants at certain season periods. Socio-economic drought
is a condition of the supply of economic commodities less than normal needs, and is
characterized by crop failure and reduced food supply due to meteorological, hydrological, and
agronomic drought [20] [21] [22].

The distribution of drought-affected regions is not the same, but the occurrence is slow and
certain [11] [12] [13] [16]. The distribution of drought-affected areas follows the cause of
drought in each region. Distribution of the population in drought areas is the sum of each unit
area that occurs in areas affected by drought. Population distribution in drought areas can be used
for development planning materials, especially water needs in the dry season. The population is
used to assess water needs during a drought and to anticipate drought in the next period.
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Research that studies drought has been carried out by various fields of expertise, it's just that,
not many have studied the distribution of population in drought areas, even though there are still
very limited numbers, so this study can be used to complement, add to studies that have been
done, especially studies on population distribution in drought areas.

Population density is the ratio between the population and the area of inhabited [23].
Population density is an indicator of population pressure in an area. Crude population density
(crude densit§Jof population) or often also called arithmetic population density. "Population
growth rate" is the rate at which the number of individuals in a population increases over a
cer@lin period of time, expressed as a fraction of the initial population. Population growth rate is
the rate at which the number of individ@jls in a population increases over a period of time, which
is expressed as a fraction of the initial population. As human populations grow, human demands
for resources like water, land, trees, and energy also grow. Population growth has relatively easy
and inexpensive solutions and because the population impacts every environmental challenge.

Distribution is the presence of a phenomenon on the surface of the earth. The intended
distribution is spatial distribution, namely the spread of a phenomenon on the surface of the
earth. Spatial distribution based on administrative and geographical boundaries. The
administrative spread is the phenomenon being spread in each region horizontally based on
administrative boundaries set by a region. Population distribution is the pattern of residence of
people. Residents are people in their personal matrix, community members, residents and
assemblies of the number living in an area [23]. Citizens are people who are in an area that is
bound by applicable rules and interact with each other continuously. Indonesian citizens are
Indonesian citizens and foreigners residing in Indonesia [24].

Population distribution is a form of population distribution in an area. Population distribution
is whether the population that inhabits an area is based on the total available area based on the
number of inhabitants who occupy the area. Population distribution can be divided into two,
namely geographical population distribution, and administrative population distribution.
Geographical distribution of the population is the location of the residence of the population
which is limited by natural boundaries, such as mountains, beaches, rivers, lakes, and other
natural phenomena. Whereas population distribution administratively is the existence of residents
whose location of residence is limited by administrative boundaries set by a country [25]. This
research refers to the distribution of the population administratively.

Population distribution in an area can be assessed from population density. Population
density is a number that states the average number of inhabitants in each unit area of an area.
Regional units can take the form of various regional units, ranging from global and highly local,
such as the world, continents, countries, islands, provinces, districts/cities, sub-districts, and the
smallest villages. Population distribution and density are highly determined by various
geographical (natural), and non-natural (human: administrative, cultural) factors. Geographical
factors that determine population distribution and density are physiographic conditions. While
non-geographical factors, such as administrative in determining the area and boundaries. Dense
regions often exploit natural resources, have high population interaction with the environment,
and cause natural imbalances, and are most severe contributing to climate change.

Administrative regi@ in Indonesia are distinguished by regional levels, namely from the
highest of the country, divided into several provinces, in each province divided into several
districts/cities. In each district/city divided into several sub-districts, and in each sub-district is
divided into several villages. This study uses a district analysis unit in Grobogan Regency.
Research at the district level is included in the mezo or intermediate analysis phase.
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3. Research Methode
3.1. Material

Ele material of this research is data, the type of data used is secondary. Secondary data comes
from the regional disaster management agency (BPBD) and the Statistical Loading Agency
(BPS). The regional disaster management agen@E)(BPBD) is a body established by the
government and has the task @nanaging disasters at the provincial and district/city, sub-district
and village levels. Secondary data from the regional disaster management agency (BPBD) in the
form of data reports offElrought in 2017, 2018, and 2019 [26] [27] [28]. Drought disaster data in
2019 is the main data used to analyze the distribution of areas exposed to drought, to support the
first research objective. Drought event data for 2017 and 2018 are used to support the analysis of
the extent of change in areas exposed to drought.

The central statistical body is one body that manages all population data. The central
statistical ch; is national, starting from the center (in Jakarta), in each province, and
Edstrict/city. This study uses secondary data from the Central Statistics Agency Grobogan.
Secondary data obtained from the central statistical body are data on population, area,
occupation, and rainfall data in each sub-district in Grobogan district. Data on the number of
inhabitants in each district is used to study population distribution. Regional area data is used to
calculate population density. Population density is the ratio between the population and the area
of inhabited. Population density is an indicator of population pressure in an area. Crude
population density (crude density of population) or often also called population density
arithmetic. Rainfall data is used to support the distribution analysis of areas exposed to drought.
Population type data used to analyze dominant occupations in the agricultural or non-agricultural
sectors.

3.2. Methods

The study was conducted in Grobogan Regency, Central Java Province. During the last few
years, Groboban Regency has often experienced drought events. The research uses a quantitative
approach. The study population is the number of districts that have drought-prone. All districts
that are prone to drought are analyzed. so the research conducted is population research, the unit
of analysis is the district. The research variables are 1) the distribution of areas exposed to
drought, with an indicator of the number of villages exposed to drought in each district; 2) the
distribution of population exposed to drought, with indicators of the number of population and
population density in districts exposed to drought. Analysis of the data used is descriptive,
percentage, index, and classification. The distribution of areas exposed to drought is calculated
using the percentage formula.

Percentage of areas exposed to drought (PDK) = (number of villages exposed to drought in
each sub-district: number of villages in each sub-district.) X 100%.

Percentage of villages exposed to drought in each subdistrict, spatial distribution analyzed,
with spatial unit boundaries being sub-districts.

Population density is analyzed by the arithmetic population density formula, the population
density formula (KPA) = (total population: area) people / km2.

Population density figures in each subdistrict are known, spatial distribution analyzed. with
the sub-district boundary analysis unit. The location of the grobogan district can be known from
the following pictures.
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Figure 1. Research Location

4. 4.1. General Description of Grobogan Regency

Grobogan Regency is one of 35 regencies/cities in Central Java Province. The location is
between 1100 32 '- 1110 15' East Longitude and 60 55 '70 16' South Latitude. The location
coincides with the location of Kendeng Utrara Mountain and the South Kendeng Mountains,
which stretch from West to East, the area is about 37 kilometers wide and 83 kilometers long.

Grobogan Regency is bordered by several surrounding areas, in the west, it is bordered by
Semarang and Demak Regencies. In the north, bordering the Kudus and Pati regencies. In the
east, it is bordered by Blora Regency, and in the south, it is bordered by Sragen, Boyolali,
Semarang and Ngawi Regencies. The capital of the district is in Purwodadi District, with an
average distance to each sub-district around 22.km, the closest distance is Purwodadi District,
kilometers, and the longest distance to Kedungjati District, 43 kilometers.

"BEle topography of the region is rough, namely low-lying areas and hilly areas. Lowlands
with an altitude of fewer than 50 meters above sca level and slope of less than 80 percent are in 6
districts. Hilly areas, with an altitude of between 50-500 meters ahove sea level, with a slope of
80-150 percent, are in 13 districts.

It covers an area of about 197586 hectares, with land use for paddy agriculture 41.24
percent, non-paddy agriculture 43.93 percent, and not agriculture 14.83 percent. The need for
water for agriculture is supported by the Kedung Omombo reservoir water, and 312 rivers.
However, there is still 36.98 percent of the land area used for paddy farming, water requirements
depend on rainwater or rainfed.

The population in Grobogan Regency is 1365207 people and it is increasing every year. the
population increased during the 5-year period, from 2015 - 2019, 0.51 percent. The number of
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female and male residents is not the same, with a sex ratio of 101.99; meaning that every 100
female residents there are 101 male residents. Low population density, in 2019, the population is
684 people / square kilometer. Its population, spread in 19 districts whose numbers are very
diverse.

4.2. Distribution of Areas Exposed to Drought

Grobogan Regency is one of the regions in Central Java which is included in the high
drought-prone class. Drought is spread in 18 sub-districts or 94.73 percent of the 19 sub-districts
in Grobogan Regency, and there is only one district that is not exposed to drought. Villages that
are exposed to drought are 123 villages or 43.93 percent of all villages with 280 villages.

Table 1. Distribution of Villages Exposed to Drought in Grobogan Dsitrict

Sub-district Number of Number of Villages
Villages Exposed to Drought
(percent)
Kedungjati 12 7500
Karangrayung | 19 42,11
Penawangan 20 10,00
Toroh 16 5625
Geyer 13 7692
Pulokulon 13 100
Kradenan 14 100
Gabus 14 92 86
Ngaringan 12 3333
Wirosari 14 57.14
Tawangharjo 10 4000
Grobogan 12 7500
Purwodadi 17 52.94
Brati 0 44 44
Klambu 9 0
Godong 28 357
Gubug 21 4,76
Tegowanu 8 12,50
Tanggungharjo | 9 44 44
Total 280 43,93

The distribution of villages exposed to drought in each district varies in number. The highest
number of villages exposed to drought are in Pulokulon and Kradenan districts. Because all
villages in the two sub-districts are exposed to drought. Whereas the smallest number of villages
affected by drought are in Godong Subdistrict., out of 28 villages. only one (3.57 percent) villages
are exposed to drought.
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Table 2. Clasification of Area Exposed to Drought in Grobogan District

Clasification | Velue | Number Number of Total Villages | class
(persent) sub-disctric | Village
Exposed to
Drought
357-3571 |1 6 ) 97 low
>3571-6785 |2 7 46 94 medium
>67,85-100 3 6 68 78 hight

Areas affected by drought, including low, are spread in 5 districts, there are in 7 districts and
high in 6 districts. The distribution of areas exposed to low drought, namely Godong, Gubug,
Penawangan, Tegowanu, Ngaringan Districts. Distribution of areas affected by moderate
drought, in this Regency. Wirosari, Toroh, Purwodadi, Brati, Tanggungharjo, and Karangrayung.
Distribution of areas atfected by high drought spread across the Regency. Kradenan, Pulokulon,
Cork, Geyer, Kedungjati, and Grobogan. The distribution of spatial areas exposed to drought in
more detail can be observed from the following figure.

&

Figure 2. Spatial Distribution of Area Exposed to Drought

Areas exposed to drought have become increasingly widespread over the past 5 years. This
situation is known from the number of districts exposed to drought more and more. In 2015, a
drought occurred in 14 sub-districts and 73 villages (Muryani, et al; 2015: 350). In 2017, the
number of sub-districts exposed to drought has decreased, to 8 sub-districts, but in 2018, it has
increased to 17 sub-districts, and in 2019, there will be 18 sub-districts.

Expansion of areas exposed to drought also occurs at the village level. In 2015, the number
of villages affected by drought was 73 villages / kelurahan, and in 2017, 23.75 percent of the
number of villages, in 2018, became 37.50, and in 2019, there were 123 villages / kelurahan, or
43.93 percent. Areas exposed to drought are increasing faster, increasing numbers of areas
exposed to drought are getting faster, meaning that the number of regions is increasing. The
number of regions affected by the drought was 28.57 percent, from 14 districts to 17 districts. In
addition to the number of sub-districts, the increase also occurred in the number of villages
exposed to drought.
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Ftable 3. Region Exposed to Drought in Grobogan Dsitrict, 2017-2019

Year Number and level of Regions
Villages | Sub- Villages of Sub-district Exposed to
district drougth drought (percent)
(percent)
2017 280 19 23,75 42,11
2018 280 19 37,50 8947
2019 280 19 4393 94,74

4.3. Population Distribution in Areas Drought Exposed

The population distribution is uneven in every area of the region. The uneven population has
never happened, this is related to the natural and physical conditions of the region. Residents
tend to choose a place to live in areas that have natural conditions that can provide better life
opportunities, such as fertility, water availability. Residents tend to choose the location of the
residence that has a physical condition with high accessibility.

The population distribution in Grobogan Regency is uneven, the districts with the most
population are in Purwodadi District, and the least in Kedungjati District. Purwodadi District is
the center of government, economic, social, cultural and political activities, because it is the
capital of Grobogan district. Infrastructure facilities are more complete and have higher
accessibility compared to other districts. In addition, the area is flat, with a height of between 50-
100 meters above sea level (masl) and a slope of fewer than 80 degrees. The main occupation of
the population is dominated by the non-agricultural sector. Kedungjati Subdistrict is one area that
has a location a little far from the center of activity, its direction to Southwest from the center of
district activities, bordering areas outside the district, namely Semarang and Boyolali districts. In
general, the Grobogan Regency is dominated by geological conditions in the form of karst or
limestone areas [29].

Table 4. Distribution of the Number and Population Dencity in Grobogan District

Sub-district Number Widh Area | Population Number of

of (percent) Dencity Villages

population (living/km?2) (Percent)

(percent)
Kedungjati 291 6.59 306 75,00
Karangrayung 6,68 7,12 796 4211
Penawangan 4,37 3,75 796 10,00
Toroh 7,93 6.03 307 56,25
Geyer 4,41 9,92 307 7692
Pulokulon 747 6,76 757 100,00
Kradenan 5,60 545 705 100,00
Gabus 4,97 398 410 92,86
Ngaringan 4,95 5,90 572 3333
Wirosari 6,39 7.81 560 57,14
Tawangharijo 4,07 4,23 658 40,00
Grobogan 5,63 529 721 75,00
Purwodadi 10,13 393 747 5294
Brati 345 278 847 44 44
Klambu 2,56 235 747 0
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Godong 5,85 439 912 3.57
Gubug 5,67 3.59 1084 4,76
Tegowanu 4,03 261 1042 12,50
Tanggungharjo 2,93 3.06 653 44 44
Total 100 100 684 4393

The distribution of population growth rates varies from -0.07 to 1.11 percent. The highest
population growth rate is Tegowanu District, and the lowest is in Geyer District. Tegowanu Sub-
district is located closer to Semarang City and Demak Regency than to the Capital District of
Purwodadi Regency. In addition, it is crossed by the highway to the capital of Purwodadi
Regency, which has high accessibility. Geyer Subdistrict, its location has low accessibility, far
from the capital of Grobogan Regency, there is no public transportation, and most of the
population is active in the agricultural sector, the population working in the agricultural sector is
the most (75.18 percent) among other districts in the Grobogan Regency [30].

The population distribution is uneven and varied, not always followed by population density
and population growth rates. The sub-district that has the most population does not have the
highest population density and the highest population growth rate. Other factors outside the
conditions of the population that are considered to contribute to population distribution still need
further study. Population distribution and population density can be observed from the map
image as follows.

| ®

. ————— 2
e e - iy B ——

Figure 3. Spatial Distribution of Population Number and Population Dencity

Population distribution in areas exposed to drought, in districts that have the most
population, high population growth rates, dominant population occupations in the non-
agricultural sector, have the number of villages exposed to drought included in the medium class.
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The sub-district which has the fewest population, the population growth rate is low, the

occupation of the dominant population in the agricultural sector has the number of villages
exposed to drought included in the high class.

The distribution of areas exposed to drought is highest, in sub-districts that have a population
including moderate class, population growth rate including medium class, occupation of the
dominant population in the agricultural sector. Subdistricts that have a number of villages are
exposed to high drought, moderate numbers, densities, and population growth, and the majority
of the population has main jobs in the agricultural sector.

The drought that occurred in Grobogan Regency has been overcome with various efforts
carried out and integrated [9] [10], however, the threat of drought continues to occur and the area
is increasingly widespread.

5. Conclusion

The distribution of drought-affected areas occurs in almost all regions in Grobogan
Regency, out of 19 districts, 18 have villages that are exposed to drought. The number of villages
exposed to drought in each district varies in number. Districts that have the most villages
exposed to drought are Kradenan and Pulokulon Districts. The distribution of areas exposed to
drought is increasingly widespread, at the sub-district and village levels.

Population distribution in areas exposed to drought is spatial in every district. The highest
number of population is in Purwodadi Subdistrict, the least in Kedungjati Subdistrict. The
densest area in Gubug Subdistrict, and most tenuous (not dense) in Kedungjati Subdistrict. The
highest population density is in sub-districts that have villages that are affected by low-class
drought, and the lowest population density is in districts that have villages exposed to high-class
drought.

The population distribution is determined by the natural and physical conditions §f the area.
Subdistricts with low population density, more villages are exposed to drought. The natural and
physical conditions of the area have the potential to become disaster-prone areas and provide
opportunities for exposure to drought. Subdistricts with high population numbers, densities and
growth and area exposed to high drought form the basis for a more in-depth study of mitigation,
preparedness, vulnerability, capacity, and adaptation that must be carried out, and prioritized in
areas where the majority of the population work in the agricultural sector. Local wisdom must be
understood and implemented in order to anticipate meeting water needs in each dry season,
anticipating global climate change.
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