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PERBAIKAN ARTIKEL

The harmony of the population dynamics and the river environment

in the Garang River upstream in Central Java, Indonesia\ Dikomentari [L1]: Previous title: Harmonization of

Community Around the Upstream of Garang River,

. L . i X . Central Java Province, Indonesia
Abstract The dynamics of the population interacting with nature can cause environmental damage, for example, the degradation

of the watershed carrying capacity. This study aims to analyze the harmonization of the population dynamics and the environment
alongside the river. The research was conducted in four villages: Munding, Lerep, Kalirejo, and Pakintelan. The villages are
located in the Garang River upstream. The research respondents included the village household heads, supported by key
informants from community leaders and the river care communities. The data collection methods employed observation,
questionnaires, interviews with proportional random sampling, and document studies. The analysis procedure used the descriptive
method. The results showed that 1) the population of the Garang River’s upstream is very dynamic, with population growth rates
varying from 1.05% to 3.93%, 2) the population's livelihood and dominant land use is the agricultural sector, 3) the community
realized that their harmonic relationship with the environment is critically needed for supporting farming activities and their daily
necessities and 4) the society keep running the river maintenance such as "bersih sungai" or river cleaning and "sedekah bumi*
or worship to the environment. The harmony of society to the river environment is carried out in several activities: waste
management, cleaning rivers, maintaining clean waterways, actions to create a clean and healthy environment, and joining the
environment caring. The harmony of the population dynamics and their environment will be realized through the integration of
diversity, interdependence, unity, and the value of caring.

Keywords: population dynamic; land utilization; the value of caring.

Abstrak Dinamika penduduk yang berinteraksi dengan alam dapat menyebabkan kerusakan lingkungan, terutama penurunan
daya dukung DAS. Penelitian ini bertujuan untuk menganalisis bentuk keharmonisan antara dinamika penduduk dan lingkungan
sekitar sungai. Penelitian dilakukan di empat desa, yaitu Desa Munding, Lerep, Kalirejo, dan Pakintelan. Desa-desa tersebut
terletak di sekitar hulu Sungai Garang. Responden penelitian adalah para kepala keluarga di desa-desa yang didukung oleh
informan kunci dari tokoh masyarakat dan komunitas peduli sungai. Metode pengumpulan data melalui observasi, angket,
wawancara, dan studi dokumen. Prosedur analisis menggunakan metode deskriptif. Hasil penelitian menunjukkan bahwa 1)
penduduk desa sekitar sungai sangat dinamis, dengan laju pertumbuhan penduduk bervariasi dari 1,05% hingga 3,93%, 2) mata
pencaharian penduduk dan penggunaan lahan dominan berpusat pada sektor pertanian, 3) penduduk menyadari bahwa
keharmonisan antara penduduk dan lingkungan sangat diperlukan untuk mendukung kegiatan pertanian dan kebutuhan sehari-
hari, dan 4) bentuk pemeliharaan sungai berupa “bersih sungai” dan “sedekah bumi”. Keharmonisan antara penduduk dan
lingkungan dilakukan dalam kegiatan: pengelolaan sampah, pembersihan sungai, menjaga kebersihan saluran air, aksi
menciptakan lingkungan yang bersih dan sehat, dan bergabung dalam Komunitas Peduli Lingkungan. Keharmonisan antara
dinamika penduduk dan lingkungan di hulu Sungai Garang akan terwujud melalui keterpaduan keberagaman, saling
ketergantungan, persatuan, dan nilai peduli.

Kata kunci : dinamika penduduk; pemanfaatan lahan; nilai peduli.

1. Introduction

Damage to the river environment is an obstacle that accelerates water scarcity [1]-[4]. It can occur due to the
degradation of the carrying capacity of the watershed, particularly in the upstream area due to forest damage [5]. Land
degradation declines the watershed's ability, which eventually causes flooding in the rainy season and water shortage
in the dry season [6]. It happens because the watershed cannot store water during the rainy season. In addition to
flooding and water shortages, other problems that arise due to land degradation are erosion and sedimentation. Erosion
and higher river sedimentation of the Garang watershed upstream indicate that the Garang watershed is in a lousy
shape [7]. The cause is natural factors and human intervention in managing the land [8]. Sustainable watershed
management is achievable through balancing utilization with maintenance and protection of river areas. In addition,
compliance with norms and requirements in watershed management is an indicator of successful river environmental
sustainability [9], [10].

Efforts to restore river functions reduced due to human intervention are possible by executing river restoration.
River restoration can improve community relations with water by empowering communities to maintain rivers [11].
River improvement efforts can potentially restore ecosystem processes and services and improve and transform human



relationships with the rivers. Watershed problems are very complex. Therefore, it involves many parties to solve them.
Garang River is one of the monuments for managing water resources in Semarang City [12], [13]. The main problems
of the Garang River include the quantity and quality of river water. The quantity or the amount of water causes
flooding, while water quality is related to clean water. As many as 60% of Semarang City residents depend on Garang
river water used as clean water by PDAM (Municipal Waterworks). The research results on the Garang River water
quality showed that the copper concentration had exceeded the quality standard of Government Regulation no. 82 of
2001. The water pollution index is 1.23, which means the river is lightly polluted. Therefore, river management must
be comprehensive for sustainable use to achieve one river management [12].

Along with the phenomenon of land degradation, population dynamics will never cease. Globally, national and
local population changes in the number, density, growth, and structure. Population and the environment are similar to
two sides of a coin, where harmonization must occur in both [14]. Globally, the world's population reaches 7,373
billion, and Indonesia ranks fourth with a population of about 274 million [15]. Meanwhile, the number of rivers has
never risen even though population growth in the villages around the Garang River has increased along with the
development of Semarang City, Central Java. Changes in land use in the last ten years show substantial land
conversion from agricultural to non-agricultural land. Rice fields, mixed gardens, dry fields, and forests have turned
into settlements. Increasing the number of people residing in the area with diverse activities can change the orientation
of land use. The existing changes are using agricultural land for other uses that decrease the quality and quantity of
agricultural production and the quality of the environment. Therefore, indirectly, it causes a change in the community's
economic, social, and cultural orientation.

The degradation in quantity and quality of the Garang River environment is due to human behavior in managing
the river. In Central Java Province, the Garang River watershed has been tagged with an alert status and placed as a
high priority for watershed management in Central Java. The majority of residents around the river are still apathetic
to any changes. They do not care about the environment, especially the river environment. Local wisdom and the
community's mindsets must be changed by raising awareness and providing river education. To make up the mindset,
public involvement or participation in watershed management is crucial [16]. Furthermore, innovative environmental
education must be conveyed to the broader community to foster environmental awareness.

This study analyzes the harmony between the population dynamic and its environment in the Garang River
upstream. Many previous researchers have studied the Garang River and Garang Watershed, focusing on their physical
conditions. Meanwhile, this study investigated the harmony between the population dynamics with the environment
in the Garang River upstream. Based on the empirical research, the study is to develop a conceptual model of the
harmonic relationship between population dynamics and the environment of the Garang River upstream. For instans,
the research will become role model for creating the harmonization life concept in the river environment.

2. Research Methods

The research location was generally in the Garang River, precisely in the selected villages located in the Garang
river upstream. The household heads residing nearby the river comprises the research population. There are 40 villages
in the Garang watershed upstream. Household samples were taken by purposive sampling, in which there were two
stages: (1) selecting study villages and (2) determining the number of respondents (household heads). In the first stage,
four villages were selected by purposive sampling, namely Munding, Lerep, Kalirejo, and Pakintelan, because these
villages are the closest villages to the river. Closeness to the river reflects more significant interaction and dependency
on the river environment. Many of their residents interacted with the river environment directly. Three villages were
in the administrative area of Semarang Regency, while one village was in the administrative area of Semarang City.
The four villages are located upstream in the Garang river, as shown on the location map (Fig. 1). In the second stage,
the head of household samples was drawn from the selected villages through proportional-random sampling. The
number of respondents is 99 heads of households. The number of respondents was determined proportionally, by
comparing the number of households in the village with the total number of household heads.
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Figure 1. Location map of Munding, Lerep, Kalirejo, and Pakintelan villages

This research employed a quantitative approach. There were several considerations in conducting this quantitative
research: 1) research variables are more appropriate when examined using a quantitative approach because the research
produces data from ordinal, intervals, and ratios that suit to measure the phenomena under investigation; 2) this
research revealed measurable aspects; 3) this research gained new data and insights explained about positivistic
phenomena. The research variables were population dynamics, land use, and environmental management. The data
used were primary and secondary data. The primary data were obtained through selected respondents, informants, and
field observations, while secondary data were obtained from relevant governmental agencies.

The data collection techniques employed field observations, questionnaires, interviews, and document studies
(Table 1). The observations focused on community activities on the river in four villages selected as research samples.
Meanwhile, the interviews were conducted to collect data on river utilization and caring activities. On the other hand,
the document study was employed to collect data from several research agencies, such as population data from the
Central Statistics Agency, monograph data from villages and sub-districts, and data on the physical condition of the
river environment from the Environment Agency.

The descriptive analysis was employed, including the quantitative analysis of population dynamics. The
descriptive abalysis was to provide the description of the research subject based on the data. The secondary data:
literature review, and analysis of population harmonization through in-depth interviews with the selected household
heads. The percentage (P) of each variable was analyzed using variable frequency (a, b) as formulated as follows:

P= (a i b)xlOO%

Percentage analysis can describe the condition of the position of the variable to the overall condition of the variable.
The analysis stages were expected to provide an overview of the general condition and population harmonization in
the villages nearby the river.

Table 1 Characteristics of Respondents



No. Type of Respondent Characteristics Total Data Collection

Techniques

1 Household Heads (total= 7,652) The household head who lives in the 99 Questionnaire

- Munding (964) village nearby the river 12

- Lerep (3,022) 39

- Kalirejo (1,277) 17

- Pakintelan (2,389 81
2 Public figure Village officials in each village 4 interview
3 River care forum Member 2 Interview

Source: field survey

The conceptual model refers to research variables related to the harmony between the population dynamics and
the environment. The harmonization concept focuses on the interaction between relatively fixed environmental
conditions and an increasing population. This interaction will form a harmonious harmony between the people and
their environment, the environment is preserved, and the population is fulfilled their needs (Fig.2).

Population
Activity

Environment

Figure 2. The Basic Concepts of Harmony between Population and the Environment
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3. Result and Discussion
3.1. Population Dynamics in the Villages in the Garang River’s Upstream

Munding, Lerep, Kalirejo, and Pakintelan villages are located in the Garang River upstream (Table 2). Munding
Village is administratively part of the Bergas District, while Lerep Village is part of the West Ungaran District.
Meanwhile, Kalirejo Village is part of the East Ungaran District. The three villages are located in the Semarang
Regency area. On the other hand, Pakintelan Village is part of the Gunungpati District, Semarang City. Munding and
Lerep villages are located at the top of the watershed with steep slopes. In contrast, Kalirejo and Pakintelan villages
are relatively flat.

Munding Village is at an altitude of 682 meters above sea level (masl). The area's topography is a peak slope in
the Garang River's upstream ranges. Administratively, Munding Village is part of the Bergas District, Semarang
Regency. The distance from the city to the district is about 11 kilometers (km). The location is accessible by passing
a paved and winding highway using private two and four-wheeled vehicles because there is no public transportation.
The village has a natural beauty due to being located at a high altitude. When visiting the springs in Munding Village,
there are also natural views of the surrounding area.

Lerep Village is one of the villages located 409 meters above sea level on the peak's slopes. The village has a
distance from the village to district office of about 1.5 km. It is accessible from various directions through paved roads
despite the lack of public transportation. Its location at an altitude provides springs used as tourist destinations. On the
other hand, Kalirejo Village is located at an altitude of 360 meters above sea level, with the highest accessibility
among the four villages. Highways and public transportation traverse the village. The distance to the Capital Regency
is approximately only about 3 km. Furthermore, it has access to the entrance and exit to the Semarang-Solo highway
and the Trans Java Ungaran expressway gate. Meanwhile, Pakintelan Village is part of Gunungpati District, Semarang
City, located in a flat area.

Table 2 The Dynamics of Villagers Close to The Garang River’s Upstream

Villages around the River
Munding Lerep Kalirejo Pakintelan
Total population 2016 2,845 9,012 3,523 4,065

Population




Total Population 2020 3,166 11,711 4,273 5,676

Population growth 2016-2021 (%) 1.07 2.65 1.94 3.39
e Population density 1.768 1.717 1.405 2.132
(people/square kilometers)
e Land area (square kilometers) 1.79 6.82 3.04 2.66
Livelihoods (%)
e Agriculture 45.02 17.24 11.12 0.89
e Non-agriculture 54.98 82.78 88.88 91.11
o Diversification index 3.43 4.70 4.13 1.83
Land use (%)
e Agriculture 80.73 70.66 21.11 81.96
e Non-agriculture 19.27 29.34 78.89 18.04

Source: Central Bureau of Statistics of Semarang Regency, 2020-b; Central Bureau of Statistics of Semarang
Regency, 2020-c; Central Bureau of Statistics of Semarang Regency, 2020-d; and Central Bureau of Statistics of
Semarang City, 2020.

The dynamics of the population in the villages of the Garang River’s upstream vary widely. The population of
these four villages is more than three thousand people. Lerep Village has the largest population, with 11,711 people,
while Munding Village has the least, with 3,166 people. The population has increased over the last five years. The
highest population growth rate occurred in Pakintelan Village, which reached 3.39%, and the lowest was in Munding
Village, which only got 1.07%. The increasing population, followed by high growth, resulted in high population
density. The high population density occurs because the increasing population does not follow the expansion of the
area. The highest population density occurred in Pakintelan Village, and the lowest in Kalirejo Village. Pakintelan
Village, apart from having the highest population growth, also has the highest population density. This village occupies
a relatively flat topography, administratively is part of the city of Semarang, and is adjacent to the campus of
Universitas Negeri Semarang. Therefore, Pakintelan Village quickly became densely populated as it provided student
accommodation and allied services. This situation has offered more significant opportunities for diversification in the
livelihoods of the population in the non-agricultural sector. In addition, the existence of the campus is beneficial for
the village residents.

Munding village has the lowest population and growth compared to the other three villages. This situation is due
to the village having the smallest area compared to the three villages. In addition, its location is on the slopes with
wavy morphology and winding road access. Meanwhile, Lerep Village has the largest population because it has high
accessibility, close to the factory area, government offices, trade, and education center. In contrast, Pakintelan Village
has the highest population growth because it is close to Universitas Negeri Semarang. The population movement
causes population growth in urban areas. Consequently, the demand for land and consumption of natural resources
increase, coupled with the ecological footprint to maintain ecological services [17][18].

Population livelihoods near the river dominate the non-agricultural sector, from 54.98% to 91.11% (Figure 3).
Pakintelan Village has the highest population who work in the non-agricultural sector, whereas the least is Munding
Village. In comparison, the livelihoods of the people in the agricultural sector are more diminutive, ranging from
0.89% - 45.02%. In Munding Village, 45.02% of the population makes a living in the agricultural sector, while in
Lerep Village, located at the upstream reaches of the Garang river, only 17.24% of the population makes a living in
the agricultural sector. In general, the population nearby the river has a livelihood in the agricultural and non-
agricultural sectors. This condition supports the results of research conducted in rural Vietnam [19]. The livelihoods
of the population in rural Vietnam, apart from the agricultural sector, were also in the non-agricultural sector, such as
farming, non-farming work, wage-earning, and non-labor work [19].
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Figure 3. Land use map of the research locations (source: modified from BIG [20])

Most people residing in the Garang River upstream make a living in the agricultural sector. However, carrying
out agricultural and non-agricultural activities is very varied. Agricultural activities are carried out in several ways:
intensification, extensification, diversification, and mobility. Intensification and extensification are done through land
management by nurseries, fertilization, and pest control. On the other hand, increasing arable land by sharing the
results with the land owner was chosen because of the increasingly demanding access to land, the high price of land,
and limited capital.

The diversification aspect of the agricultural and non-agricultural combination activities is observable in the four
villages. Diversification with agriculture is very dominant in the villages of Munding, Lerep, and Kalirejo. Meanwhile,
in Pakintelan Village, there is a tendency for prevalent non-agricultural activities, such as processing, manufacturing,
and service sectors [15]. The diversification in the combination of agricultural and non-agricultural sectors that occurs
upstream of the Garang river is also carried out by residents in other places [21]-[24].

The diversification of livelihoods carried out by the population varies greatly, with the diversification index
value ranging from 1.83 to 4.7 (Table 2). In Pakintelan village, the diversification value is the lowest. The existing
conditions exhibit that most of the population has a livelihood in the non-agricultural sector, which reaches 91.11
percent, and the rest have a livelihood in the agricultural sector. The highest diversification index occurs in Lerep
Village. This condition is due to the balanced combination of people's livelihoods between the agricultural and non-
agricultural sectors are only 17.24 percent. Still, the population whose livelihoods are in the non-agricultural sector,
which consists of the industrial, trade, services, and other sectors, ranges from 12.02 percent to 26.17 percent. This
condition shows that non-agricultural and agricultural activities are essential in shaping rural diversification.
Diversifying livelihoods with non-agricultural activities has an important role in improving the ecological functions
of the upper part of a watershed [24], [25].



Residents in the Garang river upstream adopt intensification, extensification, and plant diversification strategies.
The home garden is the field for crop diversification strategies. The home garden has a dual function; besides being a
source of local food, it also has a social function, an environmental function, and a biophysical function [26].
Meanwhile, residents in the non-agricultural sector choose a combination of diversification that involves non-
permanent mobility to nearby cities: daily commuting and circular mobility. Commuting is the optimum choice for
those working within commuting distance from their home villages. In contrast, circular migration is the option of
those whose distance to cities of destination does not permit commuting.

3.2.  The Harmony of Land Use in Four Villages of the Garang River’s Upstream

Riverbanks, as a place to accommodate floods, naturally provide various benefits for the community [6], [27].
These benefits include flood regulation, clean water supply, tourist attraction, water purification, carbon storage, and
improvement of human health. River conservation includes effective use, maintenance, and preservation activities that
can be effective if it has good governance and strict adaptive management [28]. River improvements reintroduce
natural processes that configure rivers to provide the diversity of habitats required for healthy river ecosystems. This
effort ensures long-term recovery to address the initial problem that causes river degradation [29].

Table 3. Land Use Types in four Villages in the Garang River’s Upstream

Type of Utilization Land Munding Lerep Kalirejo Pakintelan
River Water Source 100.00 74.36 17.65 22.58
River Terrace 16.67 12.28 12.28 12.90
River Environment Utilization 58.33 43.59 43.59 17.74

Source: Primary Data, 2018

Community efforts in preserving the river environment are measured by the river environment's condition,
utilization, and management. River environment conditions include abiotic, biotic, and socio-cultural conditions. On
the other hand, river environmental management consists of river environmental conservation activities, conservation
of water bodies, community organizations, and the government's role. In Munding Village, river water is utilized for
waterfall tourism activities, watering plants, and daily needs. Long pipes distribute water from springs to settlement
areas. Accessibility to the waterfall is considerably good. In the area around the river, some perennials function as
catchment areas. There are swales planted with secondary crops such as cassava, bananas, coffee, beans, and others
(Table 3 and Fig. 2). The type of land use carried out by the community around the river is part of the harmonization
effort. The community around the river carries out harmonization by utilizing the land around the river. Rivers are
used as a source of water to meet agricultural needs. The people of Munding Village use the dominant river as a water
source. This condition shows that their water needs are highly dependent on the river. Harmony is a universal law that
guarantees the continuity of the system. There are four keywords of harmony, namely diversity, interdependence,
unity, and having the highest value [30].

The utilization of river water sources in Lerep Village reached 74.36%. These utilization activities include daily
necessities fulfillment, waterfall tourism, and irrigation. Water reservoirs are channeled using pipes directly to the
community's houses for everyday essentials. Meanwhile, the utilization of river terraces is around 12.28%, with
activities that include rice farming and planting crops and perennials. Overall, the utilization of the river environment
in this area is 43.59% (Table 3 and Fig. 4).

The quality of the river basin or watershed is identifiable from the water flow and water's color, indicating the
watershed's decreasing quality. The color of the water identifies the quality of the Garang watershed upstream, and
there are differences in the rainy and dry seasons [31]. In the rainy season, the amount of river water increases,
followed by changes in river water discharge so that the dominant color is brown. The brown color of the river water
indicates the process of erosion and sedimentation. In the dry season, there is a lack of water, and the river discharge
tends to be calm, so the color of the water is very transparent. However, at some points of observation, the color of
the water tends to be cloudy, even black. This condition is triggered by human activities that throw garbage and
household waste into the Garang river.



|Figure 4. Riparian in the upstream areas in Munding and Lerep Villages (source: field survey)

The utilization of river water sources in Kalirejo Village (Fig. 5) to irrigate rice fields was approximately 17.65
percent. The use of river water was not remarkably significant due to the unclean river water. Pakintelan Village used
22.58 percent of river water for watering plants and fishing. On the other hand, the utilization of river terraces was
12.90 percent for planting secondary crops and perennials. Overall, the utilization of the river environment in this area
was around 17.74 percent. This percentage indicated that the utilization of the river environment was low. The low
utilization occurred because the location of the river was far from the settlement. Henceforth, the community rarely
comes to the river (Fig. 5). Communities nearby the river utilize river water, river terraces, and the river environment
for agricultural activities. The riverbanks are used for dams, the function of the dams is to protect the river body from
scouring river water, and the embankments are also used for roads. The community around the river always tries to
achieve a balance of harmony between needs and environmental conservation [14], [32]-[34].

Figure 5. [Riverside land cover and land use in Kalirejo and Pakintelan Villages (source: field survey)

Dikomentari [L2]: Previous sentence: River Conditions in
Upstream Areas and Utilization of River Borders in Munding
and Lerep Villages

Cultural and environmental conditions related to community behavior in utilizing the river environment include
river water utilization and riparian management. In the uppermost area, Munding Village, river water was used for
waterfall tourism activities, watering plants, and daily needs. Water was distributed using long pipes for everyday
needs, channeled from springs directly to community houses. In addition, riparian management already exists around
the waterfall for tourism activities. In contrast, the area around the river flow is planted with perennials as water
catchment areas. Furthermore, swales were planted with secondary crops, such as cassava, banana trees, coffee, and
numerous vegetable crops, near the river.

Table 4 Utilization and Management of the Garang River’s Upstream

Dikomentari [L3]: We changed the word “utilization” to
land cover and land use, to avoid the ambiguity.




Utilization and

Management Munding Lerep Kalirejo Pakintelan
Land use Tourism, Water Tourism, agriculture, Watering crops and ~ Garden plants
management, and garden plants livestock and fishing
waste management
Management River riparian land  River riparian land River riparian land  River riparian
management management management land
management

Source: Primary Data, 2018

The riparian in Lerep Village was used for watering plants. In addition, some communities used it for their
daily necessities. Some were also used for waterfall tourism and fishing activities (Table 4). Management of riparian
was by planting secondary crops and plants such as -sengon, bamboo, and others. The riverbanks were paved with
concrete, and there were signs prohibiting littering.

Meanwhile, households in Kalirejo Village used river water for agricultural activities, such as watering plants
and livestock. In contrast, the management of the riparian was by using the land as rice fields and planting secondary
crops around the river. The utilization of river water in the central watershed, namely Pakintelan Village, focused on
agricultural activities, such as irrigation, watering plants, and fishing. Furthermore, there was also riparian
management by making swales in several places for agricultural activities and planting perennials to control erosion
and water discharge.

3.3.  The Harmony of Population Activities in the Environment of Garang River’s Upstream

The cultural practices and environmental conditions related to people's lives upstream of the Garang River
included 'sedekah bumi’ and ‘bersih sungai' (Table 5). 'Sedekah bumi' and ‘bersih sungai’ are activities to harmonize
human behavior and environmental conservation. 'Sedekah bumi' is a cultural activity held once a year, intending to
show gratitude to God Almighty for His gifts of the river. 'Bersih sungai' is a community effort to protect the river so
it can flow water optimally, maintaining water quantity and quality. 'Sedekah bumi' and 'bersih sungai' are efforts to
ensure balance, harmony, and adequacy of the natural environment. These cultural activities are a form of
harmonization of the population to the environment around the Upstream Garang River.

In Munding Village, ‘sedekah bumi' was carried out well, where 100 percent of it was 'bersih sungai' activities.
In contrast, in Lerep Village, ‘sedekah bumi’ activities were 100 percent, and ‘bersih sungai’ 71.79 percent.
Meanwhile, in Kalirejo Village, 'sedekah sungai' was 76.47 percent and 'bersih sungai' 17.65 percent. The cultural
tradition of 'sedekah bumi' developed in Kalirejo Village was rituals to ancestors by preparing offerings and having a
feast (‘Tumpengan’), followed by a traditional puppet show (‘wayang’). On the other hand, ‘sedekah bumi’ in
Pakintelan Village was 54.84 percent and ‘bersih sungai’ 38.71 percent. The community carries out environmental
conservation efforts by carrying out the culture that their ancestors have inherited [14], [32]-[34]. This activity is a
form of harmonization between the community and the environment through a culture of environmental care.

Table 5 Environment Cultural in the Villages nearby the Garang River’s Upstream

Environment Cultural Munding Lerep Kalirejo Pakintelan
‘Sedekah bumi’ 100 100 76.47 54.84
‘Bersih sungai’ 100 71.79 17.65 38.71

Source: Primary Data, 2018

The tradition of 'sedekah bumi’ is well preserved because it has been inherited from generation to generation,
always upholding the kinship system. The following tradition means participating in preserving culture [35], [36]. The
development of tourism in Lerep Village has an impact on fostering social attitudes in the form of cooperation and
togetherness, caring for the community's culture, and positively impacting environmental preservation.

River environmental management is a form of harmonization of community activities in the environment, in
the form of river environmental conservation activities, water conservation, community organizations, and the role of
government (Table 6). Munding Village conducted water and soil conservation around 100% as a river environmental



management activity in the upper watershed. These water conservation activities included rainwater retention and the
construction of infiltration wells. This activity originated from the NGO Mercy Corp, which handled the Garang
watershed upstream. Meanwhile, soil conservation incorporated intercropping planting, fertilizing with organic
fertilizer, and making swales on sloping land. This activity aimed to restrain the rate of erosion and maintain soil
fertility. Furthermore, there were other activities, such as fully conserved water bodies, including 'bersih sungai’ rivers
cleanup, no litter around rivers, planting trees, and maintaining the function of riparian.

Table 6. River Environmental Management Activities in the Garang River’s Upstream

Type of Activity Munding Lerep Kalirejo Pakintelan
Water and soil conservation (%) 100.00 76.92 29.41 64.52
Conservation of water (%) 100.00 87.18 76.47 51.61
Community organization (%) 66.67 56.41 0.00 0.00
Government Role (%) 100.00 74.36 70.59 41.94

Source: Primary Data, 2018

Some of the river environmental management activities include water and soil conservation, conservation of
water, and involvement in social institutions, as a form of effort towards harmonization, such as research conducted
by [37]. However, the realization of the harmonization of the community around the river still requires the role of the
government. River systems supporting river restoration are aligned with a watershed's broader social, economic, and
ecological aspects [10], [29].

Community organizations are growing, and each village has a community group according to its potential.
One organization that cares for the environment, namely the River Care Community (KPS), is a form of harmonization
of community participation in protecting the river environment. 'KPS' has a chairman and members who guide so that
activities are directed, coordinated, and synergistically between 'KPS' and other stakeholders. The number of 'KPS'
members is still limited because not all communities around the river can communicate directly with outsiders. The
focus of 'KPS' activities is on locations that experience severe environmental conditions and must be addressed
immediately.

The harmonization carried out by the community of the Garang River upstream can be learned from several
things, namely the type of land use, utilization and management, cultural and environmental conditions, and river
environmental management activities[37], [38]. Harmonizing the community around the river is very important to
meet the needs and create harmony, balance, and sufficiency. Society must seek harmony with its business. Population
harmonization is a population effort to achieve harmony, balance, and conformity with the surrounding environment
[32], [34]. In addition, community harmonization is carried out by utilizing the land around the river and protecting
the environment around the river.

To create harmonization, the community around the river constantly paid attention to the dynamic conditions
of the community. They also balance, harmonize, and adjust strategies to utilize and care about the river. The
population constantly changes at any time, either increasing or decreasing. On the other hand, the community must
fulfill its endless needs from limited natural resources. Therefore, they need harmonization to achieve a sustainable
life. Dynamic people interact with the environment to meet their needs. The interaction of the community with the
environment is carried out by utilizing land and caring for the river environment. In addition, these interactions are
achievable by maintaining social harmonization so that harmonious and balanced interactions occur (Fig. 6).
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Figure 6. The Concept of the Harmony between Population Dynamic and Environment in the Garang River’s
Upstream

Harmonization is an effort of the population to create a balance of harmony and life. The environment in the
Garang River upstream is a habitat for living things, including the activities of residents who work as farmers and
non-farmers. The population is very dynamic; the number is increasing, while the land is limited, so every inch of
land becomes the foundation of the life expectancy of every resident. While the land is increasingly limited and the
population is not limited [39]. Harmonization is something that cannot be abandoned, must always be worked on, and
cannot just come without effort to achieve a sustainable livelihood. The Garang River’s upstream is one of the water
sources to meet the needs of people who live both upstream and downstream [7], [22]. Harmony is a universal law
that guarantees the continuity of the system.

theory of harmony [40] ="[42]! There are four keywords of harmony, namely diversity, interdependence, unity, and
having the highest value [30], [43].

4. Conclusion

Residents of the Garang River upstream are very dynamic; various activities are carried out. Activities in the non-
agricultural sector are increasingly varied. The activities in the agricultural sector always pay attention to
environmental conditions so that the interaction between the two produces harmony between the population dynamic
and the environment. It is hoped that the concept of harmony between population dynamics and the environment can
be applied in other more expansive areas.
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MASUKAN DARI REVIEWER 3#

Harmonization of Community Around the Upstream of Garang
River, Central Java Province, Indonesia

Abstract The dvmamics of the population Mreracting with mature can couss emvironmental damage, sspecially the
degradation of the carrying capacity of the watsrshed This study aims to find the form of dimamics and harmonizarion of
the community alongside the river. The research was conducted in four villages, nomely Munding Villaze, Lerep. Kalireia,

and Pakinglan, The villages were locared around the upstream of Gargne, River. The research respondents includsd the
heads of the families in the villages, supported By ey informants from community leaders and the river care community.

The dma collection methods were through obrervation, guesriornaires, frerviews, and document studiesr. The anafysis
procedurs wred the descriptive method The resulzs showed thar 1) the villagers around the river were very dynamic, with
population growth rates varying from 10536 to 3.03%, ) the popularion’s livelihood and domingnr lamed use centered in the
agricultural secior, 3} the communiy arownd the river realized harmonization by wilizing the river to support farming and
daily necersivies, and 4] forms of viver maintenace i the form of village clean-ups, jadrangy, and communizy tervice. The
dynamics and harmony af the community around the river are carried out i QoriVities. warte management, cleaning rivers,

MEMIAINING clean Waterways, actions o creats a clean and healthy envirorment, and joining the Community Care for the
Environment. The harmonizarion of the community i the village:r around the piver will be realized through the integration
of diversity, interdependence, unizy, and the value of caring.

Heywords: snvironmental damage; camrving capacity; rivar care

Abstrak Dinamika penduduk yang berimeraksi dergan alam dapar meryebabkan kerusaban lmghuigan ferucama
penurunmn dava dubung D45, Penelitian ini bernguan unruk mengetahui bentuk dingmita dan harmenizas! masyarakat
sekitar sumgal. Pemelitimn dilakuban & empar desa, yaitu Desa Munding, Lerep, Ealirgjo, dan Pakintelan Desa-desa
tersebut terlerak di sekinar hulu Sumgai Garang. Responden penelitian adalah para kepala keluarga df desa-deza yang
didubung olek informan Euncl dari rokoh masyarakar dow Fosunitas peduli sungal. Metode pengumpulon doa melalui
observasi, angket, wawancara, dan studi dokumen Prosedur analisis menggunakan merode deskripeyfl Hasil pemelitian
menunjukkan bainea 1) penduduk desa sekitar sungai sangae dingmis, dengan lqfu pertumbuhan penduduk bervariasi dari
1.03% hingsa 3,93%, 2} mata pencoharion penduduk dan perggunam: lohan doming berpusar pada sektor pertanian, 3}
masyarakar sekitar sungal meryadar harmonisas! pemarfaaran sungal wouk menurfang pertanios dan keburuhan sehari-
Rari, dan 4) benmk pemeliharaan sungai berupa bersih deca, sadranar, dan pengabdian masyarakat Dinamika dan
Eerukunan masyarakar sekitar sungal dilabubon dalam kegtaan: pengelolamn sampah, pembersihan sungal, msnjoga
Eebersihan saluran air, rxk.ﬂ menciptakan Imghungan yang bersth dan sehat, dan bergabung dalaw Komunitar Peduli
Linghy kat df desa-desa sekitar sungal akan terwyjud melaluf beterpaduan keberagaman, saling

Fetergantungarn, persatuan, dan nilai pedull.

Kata kunci : dawpak linghungan; daya dukung: peduli sungai
1. Introduction

Damage to the river environment iz an obstacle that sccelerates water scarcity. It can ocowr due to the
degradation of the camrymg capacity of the watershed in the upstream area due to forest damage (Zuriyani
2017). The phenomenon of land degradation canses the ability of the watershed to declne, which eventually
causes flooding in the rainy season and water shortaze in the dry season because the watershed cannot store
\mer during the rainy sezson. In addition to flooding and water shortages, other problems that arise dus to land

t are erosion and sedi ton. Erosion and higher river sedimentation in the upstream of Garang
watershed indicate that the (farang watershed is i bad shape (Dewi Liesnoor Setyowati & Suharmi, 2011). The
camse is dug to natural factors and human intervention in managing the land (Tubadi et al., 2021). Sustamable
watershed management is achievable through a balance between ufilization with maintenance and protection of
river areas. In addition, compliance with norms and requ In river basin t 1 an mdicator of
successfinl river environmental sustainability (1. Tippett et al., 2003; Selek & Selek, 2020).

Efforts to restore river fimctions reduced due to uman intervention are possible by executing river
Testoration. River restoration has the potentizl to improve commmmity relations with water by empowering
communities to maintain rivers (Carr, 2013). River improvement efforts have the potential to restore ecosystem
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processes and services and improve and transform hman relationships with rivers (Fox et al, 2017). Watershed
problems are very complex Therefore, it involves many parties to solve them. Garang rver is one of the
mommments for managing water resources in Semarang City. The main problems of Garang River include the
problem of quanttty and quality of river water. The problem of quantity or the amount of water causes flooding,
while water quality iz related to clean water. Az many as 60% of Semarang City residents depend on Camng
river water used as clean water by PDAM (Municipal Waterworks). The research results on the Garang Fiver
water quality showed that the copper concentrstion had exceeded the quality standard of Government
Regulation no. 82 of 2001. The water pollution index iz 1.23, which means the river is lightly polluted.
Therefore. river management must be comprehenzive for sustainable use to reglize the concept of one river
management (Ujianti et al., 2018).

Along with the phenomenon of land degradation, population dynamics will never cease. Globally, national
and loczl population changes in terms of mumber, demsity, growth, amd structure. Population and the
enviromment are zimilar to two sides of a coin, where harmonization must oceur in both (BKEBN, 2020).
Globally, the world's population reaches 7.373 billion, and Indonesia ranks fourth with a population of about
274 million (BPS, 2021). Meanwhile, the number of rivers has never risen even though population growth in the
villages around the Ciarang River has increased along with the development of Semarang City, Central Java. In
the change in land use over the last ten vears, there has been a conversion of agricultural land to non-agricultural
land, while rice fields, mixed gardens, dry fields, and forests have tumed into settlements. Increasing the mmmber
of people with various types of activities can change the orientation of land use. Changes that oceur are the use
of agricultural land that reduce the quality and quantity of agricultural production and the quality of the
environment. Therefore, indirectly, it causes a change in the community's economic, social and cultural
orientation.

The phenomenon of degradation or decrease in quantity and quality of Garang River iz due to human
behavior in managing the river. The Garang watershed has an alert status and remains a priority for managing
waterzheds in Central Java. The majority of residents around the river are still apathetic to any changes. They do
not care shout the environment, especially the river emvironment. Local wisdom and the community's mindsets
st be changed by raising awareness and providing river education. (Perkins, 2011) asserted that public
involvement or participation in watershed management is crucial Furthermore, innovative emvironmental
education must be conveyed to the broader ity to foster emvi tal awareness.

The purpose of this study was to analyze the harmony of the population sround the river. Many researchers
have conducted researches on Garang River and Garang Watershed, most of which focus on physical conditions.
Meamwhile, this study mvestizated the hanmonization of the population around the river.

2. Research Methods

The research location was generally around the Garang River, precizely in the villages around the Garang
river, the upstream of Garang watershed. Villages around the river and heads of the families from the houses
near the river are the research population. There are 40 villages in the upstresm of Garang watershed. Village
samples were taken by purposive sampling method, in which there were two stages, namely village sampling
and determining the mumber of respondents (heads of families). In the first stage, by purposive sampling, four
villages were selected, namely Mimding Village, Lerep Village, Kalirejo Village, and Pakintelan Village
becanse they were closest to the river and many of their residents ted with the river em Three
villages were in the administrative area of Semaranz Regency, while one village was in the administrative area
of Semarang City. The four villages are located around the Garang river. &s shown on the location map (Fig. 1).

This research emploved a quantitstive approach. There were several considerations in conducting this
quantitative research: 1) research variables are more appropriate when examined using a quantitative approach
becanse they are data ordering, intervals, or ratios; 2) this research revealed measurable aspects; 3) this research
gained new datz and insights explained shout positivistic phenomena. The research respondents were the heads
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of families in four selected villages. The mmber of respondents is 8, the number of respondents in each village
is determined by proportional random sampling. The research variables were population dynamics, land use
around the river, and concem for the river. The data used were primary and secondary data. The primary data
were obtained through respondents, informants, and field observations, while secondary data were from relevant
govemmental agencies.
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T T T T = :d field observations, questionnaires, interviews, and
doClimen suwnecs Lrawe 1) 1uo uwecvauuus wwouscd ON COMPIUNIYY activities on the river in 4 villages
selected as research samples. Meanwhile, the interviews were conducted to collect data on river utilization and
care. On the other hand, the document study was employed to collect data from several research agencies, such
as population data from the Central Statistics Agency, monograph data from villages and sub-districts, and data
on the physical condition of the river enviromment from the Environment Agency.

The data analysis employed the descriptive analysis method. The stages of data analysiz included analysis
of population dynamics in four selected villages quantitatively, then explained descriptively using secondary
data from documentation studies, and analysis of population harmonization in four selected villages obtained
through in-depth interviews with the selected family heads as respondents.

The percentage of each variable was analyzed using the formula a=(3; 2+ ) x 100 percent. Percentage
analysis can describe the condition of the position of the variable to the overall condition of the variable. The
analysis stages were expected to provide an overview of the general condition and population’s harmonization in
the villages around the river.

Table 1 Characteristics of Respondents
Ha. Type of Fespondent (Characteristics Toml Data Collection
Techniques
T Head of family The head of the famly who ] Questionnaire
lives in the village sround the
Tiver
2 Public figure Village officizls in each village 4 intarview

3 Eiver care foram Member 2 Interview
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3. Result and Discussion
3.4 Population Dyreomics in the Villages around the upsiream Geramg River

Munding, Lerep. Ealirgjn, and Pakingelan villages are located around the upstream of (rarang River (Table
2). Mimding Village is administratively part of the Bergas District, while Lerep Village iz part of the West
Ungaran District. Meamwvhile, Kalirejo Village is part of the East Ungaran District. The three villages are located
in the Semarang Regency area On the other hand, Pakintelan, Village is part of the Gunungpati District,
Semarang City. Munding and Lerep villages are located at the top of the watershed with steep slopes, while
Kalirejo and Pakintelan villages are relatively flat

Mundmg Village is located at an altitude of 682 meters above sea level (masl). The area's topography is a
peak slope and is in the upper ranges of the Garang mver. Administratively, Mimgding Village iz part of the
Bergas District, Semarang Regency. The distance from the city to the district is about 11 kilometers (an). The
location is accessible by passing a paved and winding highway using private two and four-wheeled vehicles
becanse there is no public transportation. The village has a natural beauty due to being located at an altitude.
‘There are also natural views of the surrounding area when visiting the springs in )imding Village.

Lerep Village iz one of the villages located 409 meters above sea level on the peak’s slopes. The village
has a distance from the village to the district office, about 1.5 km, and is accessible from various directions
through paved roads despite the lack of public transportation. Its location at an altitude provides springs used as
tourist destinations. On the other hand, Ealirgjo Village is located at an altitude of 360 meters above sea level,
with the highest accessibility ameng the four villazes. Highways and public transportation traverse the village.
The distance to the Regency Capital is approximately only about 3 Jan. Furthemmore, it has access to the
entrance and exit to the Semarang-Solo freeway and the Trans Java Ungaran expressway gate. Meanwhile,
Pakintelan Village is part of Gunungpati District, Semarang City, located in a flat area.

Table 2 The Dynarmics of Villagers Around The Upstream Garang River

. Villages around the River

Population Mudine Larep Kalirejo Pakintelan
Total population 2016 2845 9,012 353 4,065
Total Population 2020 3,166 11,711 4273 5,676
Population growth 2016-2021 (%) 1.07 165 104 330
Populstion  density (people'sq 1768 L7 1.405 2132
ldlometers)
Land area (square kilometers) 179 6.82 304 166
Livelihoods (%)
Agriculture 43.02 1724 1112 0.89
Non-agniculfure 5498 8278 8388 9111
Diversification index 343 470 413 183
Land use (%)
Agriculture 80.73 T0.66 2111 £1.96
Non-agniculfure 1827 1034 78.89 18.04

Source: Central Burean of Statistics of Semarang Regency, 2020-b, Central Burean of Statistics of Semarang
Regency, 2020-¢, Central Bureau of Statistics of Semarang Regency, 2020-d; and Central Burean of Statistic of
Semarang City, 2020.

The dynamics of the population in the villages around the upstream of Garang River vary widely. The
population of these four villages is more than three thousand people. Lerep Village has the largest population
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with 11,711 community, while Munding Village is the least with 3,166 commmumity. The population has
micrezsed over the last ten vears. The hishest population growth rate ocourred m Pakintelan, Village, winch
reached 3.39%, and the lowest was in Mimding Village, which only reached 1.07%. The increasing population,
followed by high growth, resulted in population density. This population density occurs due to the increase in
population is not followed by the expansion of the area. The hughest pepulation density cccurred m Palintelan
Village and the lowest in Kalirgjo, Village. Pakintelan Village, apart from having the highest population growth,
alzo has the highest population density. This village is located in a relatively flat topography, administratively is
part of the city of Semarang, and 13 adjacent to the Unrversitss Negen Semarang campus. Therefore, Pakintelan
Village quickly developed into a densely populated village because it supports campus life.

Munding village has the lowest population and growth compared to the other three villages. This situation
is due to the village having the smallest ares compared to the three other villages. In addition, its location iz on
the slopes with wavy morphelogy and winding road access. Meanwhile, Lerep Village has the largest population
because it has high accessibility, close to the factory area, govemment offices, trade, and education center. In
confrast, Pakintelan Village has the highest population growth because it is close and located in the same area
(Cumungpati Distict) as Universitas Negeri Semermng, an education facility m Benaran Village. Population
growth in watersheds is also occurring in other areas, such as in the watersheds of the Victoria Basin, Kenya
(Onyango et &l, 2021). Population growth is caused by the phenomenon of population movement to urban
areas, consequently the demand for land and consumption of natural resources coupled with the ecological
footprint to maintain ecological services (Obiefima et al, 2021).

Community livelihoods around the river are dominantly in the non-agricultural sector from 54.08% -
91.11% (Figure 2). Palkintelan Village has the highest population who work in the non-agricultural sector,
whereas the least is Mimding Village. In comparison, the livelihoods of the population in the agricultural sector
are more diminutive, ranging from 0.89% - 43.02%. In Munding Village, located at the upper stream of the
(arang river, 45.02% of the population makes a living in the agricultural sector, while in Lerep Village, located
at the upper reaches of the Garang river, anly 17.24% of the population mzkes a living in the agricultural sector.
In general, community around the river have a livelihood in the agricultural and non-agricultural sectors. This
condition supports the results of research conducted in rural Viemam (Phan et al., 2019).The livelihoods of the
population in rural Viemam, apart from the agricultural sector, were also in the non-agricultural sector, such as
farming, non-farming work, wage-eaming, and non-labor works (Phan et al, 2019).
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Figure 2. Land use map of the research locations

Communities around the rver have varied livelihood zles, such s intensification, extensification,
diversification, and mobulity. Livelihood strategies executed by commmmity around the river are similar to those
caried out by community in other places (Burgers, 2008; Hardati, 2013; lan Scoones, 1998). Community
around the river who employ the strategy of intensification and extensification are primanly farmers and farm
laborers. The mtensification strategy is limited to land management, nurseries, fertilization, and pest control. On
the other hand, a small part of the population only carnies out the extensification strategy by adding to the non-
owned arable land, where they then share the profits with the landowners. This strategy 1s chosen because access
to land increasingly gets more challenging, which iz unaligned with capital or assets and the high land price.

Livelihood strategies are apparent in both the agricultural and non-agricultural sectors. Diversification in
the agricultural sector iz by planting sessonal crops, such as perennials, froits, and vegetables, while utilizing
Intercropping on various plants. The strategy is applied m the fields and vards. Yard has multiple fimetions, such
as social functions, envi | fimetions, and biophysical fimctions. It also acts as a supplier of household
food reserves. This condition also supports the research results conducted in Kulon Proge, who suggested that
vard is one of the local food producers (Rijanta, 2020). This strategy can help conserve land and air. Moreover,
the mtercropping method ha: multiple benefits: producing various crops and preventing erozion because
different plants in one land area can help absorb water and prevent erosion. Furthermore, this stratesy can build
harmonization among community around the river. On the other hand, the stratesy in the non-agricultural sector
i cammied out in various methods, namely becoming a grocery shop trader, food stall, and household necessities
stall. In addition, in the service sector, by becoming employees and factory workers.

The mobility strategy carried out by community around the river iz in line with their works outside the
agricultural sector. Most of the mobility camied out is non-permanent roumdirip or speedy, and a small portion of
the circulation is weekly. Dynamic community with various Iivelihood strategies followed by concern for the
river will produce a harmonization. Hammonization of commmmity around the nver iz achievable by
appropriately employing and caring for the river. In community harmonization, there is an interaction between
the community and the environment around the river.

32 Hmmonization of Utilzation of Lend in Four Villages 4raund the Upstremn Gopang River

Riverbanks, as a place to zccommodate floods, fimetion naturally to provide various benefits for the
community, including flood regulation, clean water supply, tourist attraction, water purification, carbon storage,
and improvement of human health. River conservation mcludes effective use, maintenance, and preservation
activities that can be effective if it has good govemance and strict adaptive management (Chun et al., 2012;
Kingsford, 2011). River area improvements reinfroduce natural processes that configure rivers to provids the
diversity of habitats required for healthy river ecosystems and ensure long-term recovery to address the mitial
problem that causes river degradation (Speed et al., 2016).

Table 3 Types of Utilization of Land n 4 Villages Around the Upstream Garang River

Type of Utilization Land Villages around the River (percent)
Mimding Lerep Kalirsjo Palantelan
River Water Source 100.00 1436 1763 238
River Temace 1667 1228 122 1290
River Environment Utilization 3833 4338 4339 1774

Source: Primary Data, 2018
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is very limited, so that every inch of land becomes the foundation of the life expectancy of every resident, land
is increzsingly limited and the populztion is not limited. Harmonization is something that cannot be abandoned,
must alwzys be worked on, and cannot just come without effort, so that 2 sustamable livelihood can be achieved.
The Upstream Garang River i one of the sources of water to meet the needs of people who live not only
upstream, but also downstream (Raharjo, 2017; Hardati, 2018). Harmony is 2 universal law that guarantees the
continuity on the siytem, there are four key words of harmony, namenly diversity, interdependence, towards
unity, and having the highest value (Wiranegara et al., 2013).

4. Conclusion

The development of the community around the river is very dynamic along with the decline in the livelihoods of
the population in the agricultural sector, so that the non-agricultural sector is increasing rapidly. Villages around
the river with dynamic commmumity make land use sround the river diverse. The community uses the river area
for agriculture, tourism, fisheries, and household needs, by: balancing, aligning, adjusting the utilization
strategy, and caring for the river. The hanmonization of the comrmumity around the river can be seen from their
concem for the river through social, cultural activities, to achieve the econonry and prosperity together. Concem
for the river is a very urgent problem, all parties involved must always pay attention to the interests of the
comumunity aroumd T.he m‘er in utilizing the land around the river. Population dynamics are part of a holistic,

and ion of society. The concept of harmenization in the form of land use by
the commmumity, supperted by commmumity concem, ﬂmugh individual and social environmental behavior, will
result in harmonization in the form of div ersity, miEIdEpEuﬂem:\ having unity and caring value.
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Abstract The interaction of the human population with nature can cause environmental damage s
the degradation of the watershed carrying capacity. Therefore, this study aimed to analyze the relatig®lgsElil ize
between population dynamic and the upstream environment alongside Garang River using four villages ing
Munding, Lerep, Kalirejo, and Pakintelan. Data were collected from several stakeholders including selected
heads of households supported by key informants such as community leaders and the river care communities
using field observation, a household survey through questionnaires, in-depth interviews, and documentation.
The households used as samples were selected through proportional random sampling and the data retrieved
were analyzed through a descriptive quantitative methed which involved the cross-tabulation of household
Keywords: data on economic activities and environmental management practices. It was discovered that 1) the population
population dynamic; land utilization;  of the Garang River's upstream was very dynamic with growth rates varying from 1.05%: to 3.93%, 2) the main
the value of care livelihood of the population and dominant land use was the agricultural sector, 3) the community realized
that the harmonic relationship with the environment was a critical condition to support farming activities and
fulfil daily necessities, and 4) the society kept maintaining the river through different activities such as "bersih
sungai” or river cleaning and "sedekah bumi® or thank-giving to the environment. Moreover, the harmonic
relationship between the people and the river envirenment is in form of several activities. These included waste
management, cleaning rivers, maintaining clean waterways, actions to create a clean and healthy environment,
and joining the efforts to care for the environment. The harmeony was observed to have been realized through
the integration of diversity, interdependence, unity, and the value of providing care.
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1. Introduction Garang River is one of the monuments associated with the

The damage to the river environment is one of the
causes of water scarcity (Admiraal, 1995; Bedri et al,, 2014;
Olokesusi, 1994; Warner, 2007). This can be observed from
the degradation of the carrying capacity of the watershed,
particularly in the upstream area due to deforestation (Zuriyani,
2017). It is alse important to note that the degradation
of land normally declines the watershed's ability, thereby
causing flooding in the rainy season and water shortage
during the dry season {(Mahmud, Kusumandari, Sudarmadji,
& Supriyatno, 2019). This is mainly because the watershed
cannot store water during the rainy season. Some problems
which also associated with land degradation include erosion
and higher river sedimentation. These were cbsarved to have
made the Garang watershed upstream to be in a lousy shape
(Dewi Liesnoor Setyowati & Suharini, 2011) and reported
to be caused by natural factors and human intervention in
managing the land (Juhadi et al., 2021). Meanwhile, it is
possible to achieve sustainable watershed management by
balancing utilization with the maintenance and protection

e tea s P L

management of water resources in Semarang City (Hartatik,
2014; Ujianti, Anggoro, Bambang, & Purwanti, 2018). However,
the river has both quantity and quality problems which are
related to flooding and inadequate clean water, respectively.
It has been reported that approximately 60% of the residents
depend on the water from the river for consumption (PDAM
Municipal Waterworks). The results of water quality showed
that the copper concentration exceeded the standard required
by Government Regulation no. 82 of 2001. It was also
discovered that the water pollution index is 1.23, indicating
lightly polluted. Therefore, there is a need for sustainable
management to ensure adequate quantity and quality for the
river (Ujianti et al., 2018).

The dynamic of the population on Java Island is expected
to have a continuous effect on land degradation. This is also
affected by the changes in the number, density, growth, and
structure of the population in the globe. It has also been stated
that population and the environment can be likened to two
sides of a coin that need to harmonize (BKKBN, 2020). This is




