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Abstract: This book entitles Drainage Basin Dynamics: 
A Geographical Perspective is conceptualized with 
research experience from two universities in Malaysia 
(Universiti Pendidikan Sultan Idris) and Indonesia 
(Universitas Negeri Semarang). A total of 32 researchers 
have contributed chapters. The research translated into 
chapters is based on the real experience of the author/
researcher. This book provides readers with research that 
has been conducted in Malaysia and Indonesia with the 
main focus on river basins from a geographical 
perspective. This book summarizes research on river 
basins that are unlimited and can be multiplied further. 
A river basin is a natural entity found on the earth's 
surface. Physically it is an area that is drained by the major 
river and its tributaries and is very important to live in it 
whether to humans, flora and fauna. Drainage basins are not 
static but dynamic because they change because of natural 
and human factors. However, the changes that occur in 
the river basin today are because of human intervention 
that has explored and developed the drainage basin area in the 
name of development. This book attempts to delve into 
issues related to the physical and human geography in 
providing dynamics that occur in a drainage basin.
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Preface
Originally this book chapters are coming from the paper to be presented 
at the International Drainage Basin Dynamics Seminar, jointly 
organized by the Department of Geography, Faculty of Social Sciences, 
Universitas Negeri Semarang (UNNES), Indonesia and the Department 
of Geography and Environment, Faculty of Human Sciences, Universiti 
Pendidikan Sultan Idris (UPSI), Malaysia planned on March 30 and 31, 
2020. However, due to the Covid-19 pandemic Southeast Asia region 
and globally, this seminar was cancelled.

Given the ongoing collaboration between UNNES and UPSI, we as book 
editors have taken proactive steps to publish this book. This book consists 
of 18 chapters which cover a wide range of issues from the perspective 
of the physical and human geography in the river basin area. Generally, 
the river basin is a physical space involving four main spherical reactions 
on earth, namely atmosphere, hydrosphere, lithosphere, and biosphere. 
These four spheres respond and relate to each other, which eventually 
raises a variety of issues in either a positive or negative way. Till today, 
humans, as part of the biosphere component, has played a significant role 
in changing the other components of the river basin.

This book is designed to help readers see an issue occurs in a river 
basin from a physical and human geographical perspective. This book 
is not only for geographers but also for other social scientists and 
those interested in fields related to spatial geography. We would like to 
express our sincere thanks to the authors who contributed to the chapter 
in this book. Special thanks to UNNES and UPSI for helping to make 
this book a success. Thank you Penerbit Universiti Tun Hussein Onn 
(Penerbit UTHM) for the efforts to publish this book within the promised 
timeframe.

Mohmadisa Hashim
Dewi Liesnoor Setyowati
Nasir Nayan

DRAINAGE BASIN DYNAMICS.indd   21DRAINAGE BASIN DYNAMICS.indd   21 31/3/2022   11:41:22 AM31/3/2022   11:41:22 AM



1

Nature supplies humans with a variety of essential nutrients in life, such 
as water and air, which is essential to support life not only to humans 
but all living things. And the focus of this book life in the river basin. 
The river basin is also known as a water catchment area. Rainwater drop 
within the basin will be transported to the river and then utilized for 
human consumption. The rapid development has pressured the river basin 
dynamics leading to natural processes interruption, like transporting 
highland water to nearby rivers. This situation leads to phenomena such 
as landslides or flash floods in this river basin. This book will try to 
highlight the studies related to river basins, especially in Malaysia and 
Indonesia.

In chapter two, the writer discusses the phenomenon of flood disaster 
as the number one natural disaster in Indonesia. One of the areas prone 
to flood is Semarang City. Semarang is a city that is often crossed by 
rivers, one of which is Garang River, which divides the western part of 
Semarang. This chapter intend (1) determine the dynamics of Garang 
watershed, (2) analyse the carrying capacity of Garang watershed, and 
(3) investigate the efforts to preserve Garang watershed. The main 
concern in the Garang watershed area is the land changes in the upstream 
watershed, which is hydrologically a catchment area. The damage has 
particularly occurred in areas that are supposed to be protected areas 
turned into an annual crop cultivation area. The level of vegetation 
density in the buffer zone in the upper watershed is still relatively good 
(more than 200 trees per hectare). The land suitability index in the upper 
part of Garang watershed shows poor classification, with Land Suitability 
Index (IKPL) of 60 percent, meaning that many land uses are not aligned 
with the functions of the land. With Garang watershed drainage pattern, 
the characteristics of land use, and climatic conditions contribute to the 
high runoff of water, which therefore causing a risk of flooding. Efforts 
to conserve the river need to be supported by several parties, including 

1
CHAPTER

Drainage Basin Dynamics: An Overview

Mohmadisa Hashim, Dewi Liesnoor Setyowati and Nasir 
Nayan
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11

Introduction

Indonesia is a disaster-prone country. Based on the data from disaster 
events from 1900 to 2010, there were successive disasters as follows: 
flood events around 34 percent, earthquakes around 25 percent, volcanic 
eruptions around 12 percent, landslides around 11 percent, epidemics 
around 9 percent, storms around 3 percent, drought, forest fires, and 
tsunamis each around 2 percent (Ginting & Putuhena, 2014). The 
threat of disaster is even greater if there is an uncertain climate change. 
Broadly, a disaster is an event or series of events that threaten and disrupt 
people’s lives and livelihoods caused by both natural and/or non-natural 
factors as well as human factors resulting in fatalities, environmental 
damage, property losses, and psychological impacts (BNPB, 2007). The 
phenomenon of flood disaster is the number one disaster in Indonesia. 
One area that is prone to flooding is in the city of Semarang. Every rainy 
season, the city of Semarang often experiences floods caused by several 
factors, including increased discharge, uncontrolled river flow, river 
narrowing due to sedimentation process, and environmental damage in 
the upstream and downstream areas of the river (Findayani, 2018). As a 
result, many people died or were killed, psychological trauma, loss of 
their homes, and even crop failure. Floods were recorded in Semarang 
City in 1973, 1988, 1990, and 1993 in the Garang River which claimed 
lives (Reseda, 2012). Kali Garang, according to its name, becomes 
fierce when water flow increases which causes floods, even flash floods 
or major floods. The major floods in Kali Garang had occurred several 
times, including in 1963, 1990, 2000, 2002, and 2008 (Suhandini, 2012). 
The phenomenon of the massive flood on January 26, 1990, was in the 
form of the overflow of Kali Garang and the break of the embankment 
in the West Flood Canal. The location of the biggest flood occurred at 
the confluence of the Garang and Kreo rivers to the Simongan dam. The 
impact of the massive flood claimed 47 lives, 25 houses were destroyed, 
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Introduction

Disasters are natural or human-made events that can affect humans 
or the environment. Among the effects of disasters is the potential for 
adverse effects on human life, property, livelihoods, or industries and 
often result in permanent changes in human society, ecosystems, and 
the environment (Quarantelli, 1998). However, the effects of floods can 
be minimized through disaster management before and after the disaster 
(Soetanto & Proverbs, 2004). Disaster usually affects a country and is 
influenced by human activities in the country’s development. Therefore, 
every country should not have to have systematic disaster management to 
reduce the impact of disasters in their respective countries. Also, disaster 
management can only be adapted to the actual situation, economic, 
social, cultural, institutional, technological, technical, environmental, 
and legal conditions of the country (Kaklauskas, Amaratunga & Haigh, 
2009). The most frequent disasters in Malaysia are the floods, especially 
that hit the East Coast of Peninsular Malaysia every year in the states of 
Kelantan, Terengganu, Pahang, and Johor. These floods often occur from 
November to March because of the northeast monsoon winds that bring 
with it heavy rainfall. Floods in Malaysia are not only caused by natural 
factors but also by human factors (Chan, 1995). Flood phenomena are 
disasters when their incidents lead to serious dangers and risks such 
as death, destruction of property, disruption of necessary facilities and 
giving psychological or traumatic effects to flood victims (Tuan Pah 
Rokiah, Baharum, & Hamidi, 2014). However, flood events often have 
a devastating effect on residents, especially those living in high-risk 
riverside areas. The key problem faced by flood victims in terms of a 
source of water supply is that it is difficult to get a water supply for 
domestic activities due to disruption in the water supply system and 
clean water sources contaminated by floodwater. While clean water 
plays a vital role as a source of water for domestic activities in times 
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Introduction 

Rainfall is one of the most common forms of precipitation in the tropics. 
In addition to rainfall, other forms of precipitation include snow, dew, and 
hail. Rainfall is also a process that occurs during the hydrological cycle. 
The hydrological cycle is a dynamic process, occurring in the physical 
environment and involving the continuous movement of water in the 
atmospheric space (upper space) as well as the biosphere, hydrosphere, 
and lithosphere (on the surface and in groundwater). The movement of 
water involves various components of nature, such as air, plants, ground 
surfaces, rivers, lakes, oceans, and areas underground (Abdullah, 1999). 
In the meantime, certain processes respond to one another, namely 
condensation, precipitation, evaporation, surface runoff, infiltration, 
and evaporation. This natural process has no starting or endpoint, as it 
always happens or rotates and forms a cycle driven by the energy from 
the sun. For more understanding, the hydrological cycle begins with a 
process of evaporation, which is the process of transferring water and 
water vapor from the surface of the sea, oceans, lakes, rivers, and plants 
to the atmosphere. Evaporated water vapor condenses in the atmosphere, 
especially in clouds, and this is known as a condensation process. In 
addition to evaporation, the process of evapotranspiration, especially 
from green areas or plants, also adds water vapor to the atmosphere.

Next, condensation occurs because of chemical reactions or a 
condensation process that forms beads of water embedded in the clouds 
and results in precipitation, either in a solid (snow) or liquid (rain) 
form. The downpour precipitation will go through a process of bypass, 
infiltration, and water runoff on the surface of the earth. The bypass 
process refers to downpour precipitation that does not reach the surface 
of the earth but first passes by vegetation or forest, where some water 
is stored. Besides, some of the downpour precipitation will directly 
reach the surface of the earth, forming an infiltration process and then 
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Introduction

Storm events cause mobilisation and transport of materials such as 
dissolved nutrients and suspended sediments into streams and rivers. 
Describing and quantifying hydrological and biogeochemical responses 
to storm events contribute to the understanding of underlying solute and 
particulate export to the downstream ecosystems. The coupling between 
hydrological and biogeochemical components of stream responses to 
storms is reflected in the relationship between concentration and discharge 
during a storm event (Godsey et al., 2009; Lloyd et al., 2016). The 
concentration-discharge relationship (C - Q) does reveal hydro chemical 
processes and thus infers the origin and fate of materials transported 
(Bowes et al., 2015; Lawler et al., 2006). Surface soil loss due to erosion 
from agricultural land threatens soil quality and agricultural productivity 
(Liu et al., 2018). Once the eroded soils and contaminants get into the 
water surface, they are transported and then deposited as sediment, thus 
affecting the freshwater quality and aquatic habitats (Collins et al., 2017). 
Therefore, minimising soil erosion and reducing sediment loading are 
critical to maintain a sustainable ecosystem. The step to quantify the 
sediment sources is fundamental in developing a soil erosion mitigation 
plan and reducing sediment loading. 

Quantifying the uncertainties associated with sediment source is one of 
the challenges in sediment source apportionment. Some of the sediments 
transported in the falling limb during large storms are deposited in the 
channel. The deposited sediments are the source for the next event on 
the rising limb and hysteresis. Large storm events cause erosion of 
sediments from the construction sites, causing the next event to have 
lower sediment load and sediment concentration. Since most of the 
sediments in the disturbed basin are delivered on the recessional limb, 
the reduced number of sediments from the previous storm events lead 
to lesser sediments available on the recessional limb and clockwise 
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Introduction

In Malaysia, there is a lots of water resource because of wide distribution of 
watershed in natural tropical forest resource. The total forest in peninsular 
Malaysia is 5.89 million hectare (Forestry Department of Peninsular 
Malaysia, 2009). While the average rainfall in Malaysia about 2030 mm 
per year (Tew, 1999). Forest plays an important role in formation and 
distribution of water resource of the country. Therefore, their protection, 
sustainable use and restoration are essential for the sustainability of 
water resource management. Changing forest to agriculture area has 
given some negative impact to ecosystem environment. The negative 
impact of deforestation on aquatic organism has been shown elsewhere. 
As a stretch of forest is cleared, surface runoff has been increased. So, 
total suspended solid in water also increased (Mohamad Shuhaimi et al., 
2006). The agriculture sector in Malaysia has been growing rapidly over 
the years. Due to the excellent natural conditions in Malaysia such as the 
level of humidity, the tropical weather, the rich soil, and the production 
rate of the agriculture industries in Malaysia nowadays is considered 
as one of the largest amongst the Asia regions. In agriculture regions, 
fertiliser application is the main source of adjective for both phosphorus 
and nitrogen into the streams. Other potential sources include urban 
and industrial runoff, pesticides, effluent from feedlots and wastewater 
treatment plants, and weathering of rock material, while nitrogen may 
also be augmented by fixation from the atmosphere. The amount of 
nutrient released depend on factors such as the type, amount, method and 
timing of nutrient application, the susceptibility of the soil to erosion and 
the rates of chemical and biological transformation (Turner & Rabalais, 
2003).  

Water quality in river estuaries, lake and reservoirs depends on the 
quantity and quality of inflows from upstream catchment and cycling 
within the water bodies. In the case of estuaries, exchange with the ocean. 
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Introduction

The land is part of the environment as a natural resource that plays a vital 
role in various human interests. The land is used as housing, agriculture, 
farm, mining, roads, and social and economic facilities building, and 
so on. The problem is that the land area is not increasing, whereas 
land demand will continue to increase. Consequently, increasingly 
high competition in land utilization has occurred and less productive 
land will be converted into other utilizations such as housing, industry, 
infrastructure, and so on (Dewi & Rudiarto, 2013). Data from Agricultural 
Census in 2003 shows that from 2000 to 2002 rice field land conversion 
in Indonesia reaches 187.7 thousand ha per year, whereas new rice field 
development is only 46.4 thousand ha per year (Irawan, 2005).  It means 
that there is a decrease in the rice field area of 141.3 thousand ha per 
year. The worst yet come since the rice field conversion in Java Island 
is still massively and accumulatively increasing, whereas soil fertility 
in Java Island is four-time of soil outside Java Island (Sutomo, 2004). 
Head of the Agricultural Department of Semarang City, Rusdiana (2014) 
states that agricultural area in Semarang region is decreasing every year 
due to land conversion. The rice field of agricultural land area in the 
region decreases by 5 - 10 percent. Based on data from the Agricultural 
Department of Semarang City, the rice field area left in Semarang City 
is only 3,700 ha spread in Mijen sub-district area, Gunungpati, which is 
a Kreo sub-watershed. He explains that the decrease is related to many 
new lands clearing for housing and industry that is also occurred in other 
areas (Office of Agriculture, Semarang, 2016). The agricultural land 
conversion has a direct implication on the decrease in food production in 
Semarang City and indirectly on the decrease in environmental quality 
or environmental carrying capacity.

Agricultural land conversion will influence resource production, 
especially agricultural products. Consequently, it will reduce the food 
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Introduction

The Garang watershed is administratively located in three regencies and 
cities. The upstream part of the watershed is located in Semarang and 
Kendal districts, while the middle and downstream parts of the Garang 
watershed are in the Semarang City. The role of the Garang watershed 
is very important and strategic because it passes through the city of 
Semarang as a large city that has quite high business activity. Garang 
River is a source of clean water for the citizens of Semarang City. 
Nevertheless, Garang River is also often becoming the cause of flooding 
in the city of Semarang. Therefore, to maintain the function of Garang 
River as a water resources supplier and minimize the causes of flooding, 
an integrated and synergy management system is needed. In practice, 
watershed management and application of land use that are not carried 
out in an integrated and unplanned way, can increase the flood discharge, 
and affect the erosion as well as sedimentation processes. When there is 
rain with high intensity while the watershed system has been damaged, it 
causes the watershed response to be reduced so that it becomes the cause 
of flooding and the silting of rivers due to sedimentation. Sedimentation, 
besides causing river siltation, can also cause siltation in coastal estuaries 
and shoreline changes. Based on the results of a study conducted by 
the Regional Development Regency of Semarang in 2006, there was a 
change in the coastline caused by the high sediment supply originating 
from the West Flood Canal which is a channel of the Garang River 
(Ginting, 2009).

The Garang watershed is one of the watersheds whose carrying capacity 
has been restored based on the Central Java Regional Regulation 
No.15 of 2014 concerning watershed management. Garang watershed 
is one of the priority watersheds in the working area of the Jaliun 
Pemali Watershed Management Centre. Land use change in the Garang 
watershed is a major problem especially for areas that are prioritized as 
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Introduction

Population changes have increased economic activity in urban areas. This 
increase in economic activity not only offers employment opportunities 
but also increases the demand for housing, social amenities, and also 
increases the need for vehicles and highways (Haryati & Sharifah 
Meryam, 2010; Haryati & Nurasyikin, 2011). Data by the Malaysian 
Automotive Association (MAA) showing the increasing number of 
new vehicle registration in 2019 compared to 2018 by 17,080 units or 
3.2 percent from 533, 099 units in 2018 makes 550,179 units in 2019 
(Malaysian Automotive Association, 2020). The volume increases the 
emission of pollutants in the air. Urbanization also indirectly alters the 
physical properties of the earth’s surface. The construction of sizeable 
buildings, roads and parking areas improve the city’s ability to store 
heat, dissipate water and influence wind movement. It will release the 
stored heat during the day into the air at night, causing temperatures in 
the city to rise. In Malaysia, the main issue always associated with urban 
life impedes achieving an excellent quality of life. The quality of life 
that comes with comfort divided into four factors, namely temperature, 
lighting, noise and even air quality. Studies conducted by several domestic 
and foreign researchers have shown that environmental quality problems 
are increasing with increasing population and increasing use of urban 
transport (Rofifei et al., 2016). These human activities have a direct or 
indirect effect on the surrounding ecosystem (Roland et al., 2016)several 
socioeconomic, demographic and geographic processes may render the 
access to GS challenging. Moreover, it is often critical to know what 
type of GS service to develop at a specific place. Also, measurements 
accuracy issues could be critical for planning and decision making. As 
an example of what could happen in many other cities of different sizes, 
we modeled and compared the access to GS, including several of their 
specific functions, in the Census Metropolitan Areas (CMA. The global 
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condition and biophysics that shape it as well as the dynamics of its 
population that use and manage it. There are big rivers in the world with 
varied watershed. There are at least ten big rivers and their watersheds, 
namely: Amazon River with a watershed area of 7050 (x103 km) and 
length of 6200  km; Congo River with a watershed area of 3690 (x103 
km2) and length of 4200 km; Mississippi River with a watershed area 
of 3221 (x103 km2) and length of 6020 km, La Plata River with a 
watershed area of 3100 (x103 km2) and length of 4700 km; Obi River 
with a watershed area of 2950 (x103 km2) and length of 5200 km; Nile 
River with a watershed area of 2870 (x 103 km2) and length of 5600 km; 
Yangtze River with a watershed area of 1780 (x103 km2) and length of 
5200 km; Brahmaputra River with a watershed area of 1730 (x103 km2) 
and length of 3000 km; Volga River with a watershed area of 1400 (x103 
km2) and length of 3600 km; and St. Lauran River with a watershed area 
of 1250 (x103 km2) and length of 3800 km (No Name, nd). 

A watershed is a natural area unit that provides production benefits and 
water supply through a stream, groundwater, or springs to fulfil various 
life necessities both for humans and flora or fauna (Paimin et al., 2012). 
It is an integrated water system and ecosystem where interaction between 
biotic elements in the form of land cover vegetation and abiotic elements 
of land and climate occurs. It is a land area that integrates with the river 
and its tributaries and serves as a reservoir and flows water from rainfall 
to a lake or ocean naturally. Its boundary on land is a topographical 
separator, whereas at sea until the water’s areas are still influenced by 
land activities (Anonim, 2015a). A watershed is a land that water flows 
across or under on its way to a stream, river, or lake. The landscape 
is made up of many interconnected basins or watersheds. Within each 
watershed, all water runs to the lowest point such as a stream, river, 
or lake. On its way, water travels over the surface and across farms, 
fields, forest lands, suburban lawns, and city streets; or it seeps into the 

10
CHAPTER

Population Dynamics of Tuntang 
Watershed Semarang Regency, 
Indonesia

Puji Hardati

DRAINAGE BASIN DYNAMICS.indd   143DRAINAGE BASIN DYNAMICS.indd   143 31/3/2022   11:41:31 AM31/3/2022   11:41:31 AM



161

Introduction

Indonesia is an agrarian country, approximately 28.79 percent of 
the population do farm activities as their main livelihood (Sakernas, 
2018). This is supported by the natural conditions and resources. ). This is supported by the natural conditions and resources. 
The location of Indonesia which is in the ring of volcanoes provides The location of Indonesia which is in the ring of volcanoes provides 
its advantages in the form of fertile soil because of volcanic activity its advantages in the form of fertile soil because of volcanic activity 
produced by approximately 160 active volcanoes. produced by approximately 160 active volcanoes. Agriculture is a type Agriculture is a type 
of production activity based on the growth process of flora and fauna, of production activity based on the growth process of flora and fauna, 
humans take a role in the process of cultivating plants and animals as humans take a role in the process of cultivating plants and animals as 
well as regulating in meeting their needs (Banowati & Sriyanto, 2013). well as regulating in meeting their needs (Banowati & Sriyanto, 2013). 
In its implementation, this activity requires humans/communities In its implementation, this activity requires humans/communities 
to take on various agricultural businesses to produce effective and to take on various agricultural businesses to produce effective and 
efficient products. Agricultural business is a biological industry that efficient products. Agricultural business is a biological industry that 
utilizes materials and biological processes to obtain appropriate profits utilizes materials and biological processes to obtain appropriate profits 
for the perpetrators which are packaged in various subsistence ranging for the perpetrators which are packaged in various subsistence ranging 
from pre-production, production, harvest, post-harvest subsystems, from pre-production, production, harvest, post-harvest subsystems, 
distribution, and marketing. An agricultural business system can be said distribution, and marketing. An agricultural business system can be said 
to be environmentally sound if in its to be environmentally sound if in its management it applies advanced management it applies advanced 
technology that is environmentally friendly or does not cause negative technology that is environmentally friendly or does not cause negative 
externalities to the environment both the biophysical environment externalities to the environment both the biophysical environment 
and the economic social environment at the micro and macro levels and the economic social environment at the micro and macro levels 
(Adnyana, 2016). Many factors affect agricultural production such as (Adnyana, 2016). Many factors affect agricultural production such as 
soil conditions, land area, seed quality, fertilizer, and other physical and soil conditions, land area, seed quality, fertilizer, and other physical and 
natural factors. The relationship of each of these factors will determine natural factors. The relationship of each of these factors will determine 
the effectiveness of an input on the acquisition of production and the size the effectiveness of an input on the acquisition of production and the size 
of the negative impact caused by the environment. So, it is necessary to 
understand a basis of an integrated agriculture pattern that prioritizes the 
use of natural resources as much as possible before deciding on the use 
fossil energy as expressed by El-Titi and Landes (1990).
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Introduction

Iron sand is a particle that contains iron (magnetite), formed due to the 
process of destruction of rocks from intermediate to bases on andesitic 
to basaltic. This type of rock comes from volcanoes. The existence of 
volcanic eruption activity makes the iron sand material transported to 
and accumulated on the beach, so iron sand is found along the coast. Sea 
wave energy will sort out and accumulate these deposits into iron sand 
deposits that have economic value. In Indonesia, the potential of iron 
sand is deposited in the form of dunes along the coastal plain, including 
the west coast of Sumatra, the south coast of Java and Bali, the beaches 
of Sulawesi, East Nusa Tenggara, Maluku, and the north coast of Papua 
(Hilman et al., 2014). The spread of iron sand deposits with high 
concentrations is found almost along the South Coast of Java Island. One 
area that has iron sand deposits is in Grabag District, Purworejo, Central 
Java. Iron sand concentration in the area reaches up to 54.17 percent 
(Bronto, 2007). Potential resources of iron sand deposits in Grabag sub-
district and its surroundings are located along the South Coast in the 
north-northwest and southwest (Figure 12.1). The sediment is covered 
by alluvium which gradually smoothed with increasing depth. Iron sand 
deposits in Grabag sub-district and its surroundings have a thickness of 
up to ± 10 m, found at a depth of ± 20 m and ± 60 m below the surface, 
with a total area of 26,329,188 m². The main minerals contained in the 
iron sand deposit are magnetite (Fe3O4 / FeO.Fe2O3), hematite (Fe2O3), 
and ilmenite (FeTiO3 / FeO.TiO2), and associated minerals pyrrhotite 
(FenSn), pyrite (FeS2), marcasite (FeS2), chalcopyrite (CuFeS2), chromite 
(FeO, Cr2O3), almandite [Fe3Al2 (SiO4)3], andradite [Ca3Fe2 (SiO4)3], free 
SiO2, and other trace elements, such as Mn, Mg, and Zn, Na, K, Ni, Cu, 
Pb, As, Sb, W, Sn, V (Junursyah, 2019).
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Introduction

The central settlements are often becoming the focus of human activities 
in economic activity and served as a service centre. The physical 
development and current economic activities, the distribution of the 
population of a catchment area and the relationship of settlements with 
other small centres/small settlement (small town) around it influence the 
frequency of provision of economic activities (Rosmin, 2007). The central 
place can be referred to in various term; however, most geographers use 
different terms to refer to the centre place. Researchers such as Christaller 
(1933) used the term centralized settlements in explaining the Central 
Place Theory that he pioneered. Whereas in Malaysia, terms such as 
service centres have been used by earlier researchers such as Katiman and 
Khaw (1985) and Rosmin (2007). However, even though the terms are 
different, they still refer to the same meaning as the populated area. The 
roles and functions of a settlement centre are diverse, as well as changing 
from time to time. Its function is to facilitate economic activities and the 
provision of social amenities that residents need in a central location. 
For small-town centres, it often functions as a service centre that offers 
a range of basic services to meet the health, education, housing and 
water and electricity supply needs of the population. In addition, small 
towns provide the most basic needs and services to the rural community 
(Hamid, 2000).

Some of the functions of small towns in developing countries are derived 
from several previous studies such as Katiman (1991, 2000), Hamid 
(2000) dan Rosmin (2007). It is found that basic functions are offered in 
a small town that offers a wide range of social services, administration, 
economic activities, infrastructure facilities and communication facilities. 
The features of the functions offered, and the size of the population play 
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Introduction 

Urbanization is a process that happened a long time ago. According to 
Gist and Fava (1964); Tang and Lee, (2016), the urbanization has begun 
for 3500 years before century (BC). A long-term scale brought to the 
emergence of the heritage cities all over the place. The heritage city 
is the result of the dynamic process that contributes to a rich cultural 
heritage of value to the present and future generations. This cultural 
heritage needs to be preserved for the benefit of future generations. 
Every urban development that happened in specific scale of time has 
its characteristics and uniqueness that different from one with another. 
The characteristics and the uniqueness of the design of a specific city 
influenced by the living society at any time. The design of the buildings 
in a specific city can be pictured as the identity and the aesthetic value 
of the existing community (Syed Zainol Abidin, 1992). However, the 
influence of time and environment slowly erode the establishment of the 
heritage city in all over the place in the world. The old heritage city can 
cause the structure of the building mostly eroded and crack subsequently 
damaged (Jabatan Warisan Negara, 2018). Besides, the apparent threat 
is squeezed by the development of the modernization (Bandarin & van 
Oers, 2015). The heritage sites, buildings and monuments have been 
extensively demolished to provide access to larger-scale and profitable 
developments. This threat is because most heritage sites and buildings 
are in the downtown area where they are highly stratified and have high 
property values. Therefore, the heritage sites and buildings are sacrificed 
to meet the needs of the development that is beneficial to the landowners, 
residents, governments, and the economic levels of the country without 
regard to their heritage interests and rights (Ooi, 2012).

Not only that, but the intangible cultural heritage such as customs, 
lifestyles, musical arts, beliefs, rituals, and so on that had also become the 
tradition in centuries slowly eroded by globalization. The current trend of 
globalization has brought to lots of significant changes in the formation 
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Introduction

Indonesia is a big country and is known to be multicultural. Each region 
in Indonesia has its cultural characteristics that should be developed 
and maintained as a national identity to be appreciated by the younger 
generation. The forms of local wisdom that existed in Indonesia are very 
diverse, including myths, folklore, oral traditions, dolanan, songs, and 
customs. Local wisdom will persist if the community maintains and 
implements existing views, rules, values, and norms. However, cultural 
developments in this era sometimes make local wisdom becomes 
increasingly forgotten by the community. Local wisdom exists with a 
very long process and has ancestral values in it with the existence of 
culture as concrete evidence. Gradually, culture is only used as an object 
or symbol without having any significance. This fact makes the value 
of local wisdom contained in a culture becomes increasingly forgotten 
by the next generation who only prioritizes a development without 
looking at the culture or local wisdom. Local wisdom has a close 
relationship with traditional culture in a region. In local wisdom, there 
are many views and rules so that the community has more foundation in 
determining an action such as people’s daily behaviour. In general, ethics 
and moral values contained in local wisdom are taught from generation 
to generation, passed down from generation to generation through oral 
literature (among others in the form of proverbs, proverbs, and folklore), 
and manuscripts (Suyatno, 2013). Local wisdom taught from generation 
to generation is a culture that should be conserved. Each region has its 
own culture as a characteristic and there is local wisdom contained in 
it. The formation and development of culture greatly affect national 
identity and community unity plays a role in its formation. Sedyawati 
(2006) argued that in each community unity that formed the nation - 
both small and large scale - there were processes of cultural formation 
and development that functioned as national identity. Society has an 
important role in the formation of culture to continue to survive in the 
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Green Technology Utilization and 
Management among Secondary School 
Students in Malaysia
Hanifah Mahat, Nur Syafini Yaacob, Saiyidatina Balkhis 
Norkhaidi, Mohmadisa Hashim, Nasir Nayan and Yazid 
Saleh

Introduction

Environmental pollution and destruction caused by human actions is 
an ongoing issue, despite the sustainable development agenda (United 
Nations, 1987) and the Sustainable Development Goals. To reduce 
pollution, green technology as a sector has been created to neutralize 
this destruction by creating equipment based on green technology 
applications. Green technology is part of the effort towards sustainable 
development and, to create environmental sustainability, individuals 
need to have the knowledge, skills, values, and attitudes that can 
boost mental and physical contribution to environmental sustainability 
(UNESCO, 2017). Green technology is seen as one of the most 
proactive and practical plans for science and technology to address the 
increasingly critical environmental issues (Bhardwaj & Neelam, 2015). 
The survival of human beings is fully dependent on the environment, and 
we should take the approach of overcoming environmental instability. 
In line with this, the Malaysian government, through the Ministry of 
Energy, Science, Technology, Environment, and Climate Change, has 
given priority to sustainable development through the introduction of 
green technology. Green technology plays a strategic role that is far 
beyond merely reaching for energy autonomy and controlling climate 
change. Green technology also contributes to the development of an 
informed society, which leads to sustainable energy practices and a 
better way of life (Hanifah et al., 2017). In addition, various government 
agencies have introduced awareness programmes on energy efficiency 
and renewable energy, which have been part of the green technology 
sector since 2000 (Mohd et al., 2013). The Malaysian government 
recognizes the importance of conserving natural resources from natural 
disasters for future generations, hence the 11th Malaysia Plan (Malaysia, 
2016) emphasizes green growth strategies that reflect the government’s 
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Multicultural Identity and Adjustment by 
Students in Malaysian Public University

Samsudin Suhaili and Nur Nadia Lukmanulhakim

Introduction

The discourse of identity throughout the years involved the existence of 
multiple identity and conflicts that rises through it. Malaysia sees their 
own fair share of conflicts between identities as well. In 2019, a cross 
symbol which appeared on an apartment in Penang had caused a stir 
with the state mufti demanded an explanation of the incident (Siti Sofia, 
2019). The incident caused quite a ruckus as Malaysia has been a Muslim 
majority with official religion of the constitution is Islam. Though the 
existence of multicultural identity in Malaysia can become a blessing at 
one point, in turn, it can also cause tensions and conflicts. Malaysia with 
multicultural society contains variety of groups, encompassing different 
ethnic, language and religion. As such, each of these multicultural 
categories have number of groups with their own identity. There are 
six multicultural categories, comprising ethnic, religion, gender, mental 
and physical ability, socioeconomic status and others (Banks & Banks, 
2016). In Malaysian context, language has been deemed to an important 
component in Malaysia’s multicultural setting. Malay language has been 
gazetted as the national language of Malaysia (Pesuruhjaya Penyemak 
Undang-Undang, 2006). This is to establish a national identity among 
the citizens through a unifying language. Therefore, the six multicultural 
categories used in this research is ethnic, religion, gender, mental and 
physical ability, socioeconomic status, and language. 

 The existence of diverse and multiple identities in Malaysian societies 
also caused a problem in forging a national identity. Top-down approach 
headed by the government defined national identity to be based off 
Nusantara’s original residence with Islam as the base for religious 
identity (Kementerian Kebudayaan, 1971). Upholding to the monarchy 
institutions, gazetting Bahasa Melayu as the national language are all part 
of the approach by the government to forge national identity. However, 
this approach does not align to the interest of all party in Malaysian society. 
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