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ABSTRACT

Afghanistan has an old history of urban planning in Central Asia and has been affected
by its nearly two decades of war. The conflict has made its adverse effect on the overall
living conditions of people, urban planning systems, and environmental issues.
However, since 2001, many major cities of the country have faced rapid population and
urbanization growth, especially Kabul due to the returning of emigrants and the internal
displacement of persons. The population of Kabul city has significantly increased,
where about 70% of the residents living in informal settlements, and nearly 72.5% of
the inhabitants do not have access to the piped water supply network. Thus, Kabul city
drinking water is mainly being supplied by shallow wells of groundwater. Likewise,
proper sanitation and its treatment system do not exist in the city. This resulted in a
substantial increase in different types of environmental challenges, including the
decline of water quality and quantity. Besides, the groundwater pollution associated
infection also increased among the citizen, and the groundwater quality showed a
negative path due to increases in pollution. Therefore, the main purposes of this study
are 1) to investigate the impact of post-war urban development on groundwater quality,
2) to analyse the residents’ perceptions about water quality, and 3) to determine the
specific recommendations regarding the groundwater quality. To achieve the objectives
of this study, the primary and secondary data consisting of both urban development and
water quality were collected and analysed. The primary data consisted of survey
questionnaires circulated to 429 individuals, which covers the residents’ perceptions
about water quality, sources of water pollution, the impact of urban development on
water quality, and recommendations about the water quality protections. While the
secondary data consisted of existing data concerning the 1) pre and post-war urban
development of Kabul city, 2) major sources of water pollution identified by the
National Environmental Protection Agency of Afghanistan (NEPA), 3) the 54 water
supply wells water quality test results for physical and chemical attributes of Kabul city
groundwater collected from the Ministry of Energy and Water (MEW), and 4) about
450 water quality test results for biological characteristics of Kabul city groundwater
achieved from Afghanistan Urban Water Supply and Sewerage Corporation
(AUWSSC). The data was analysed using the SPSS and GIS software and the results
derived from analysing both primary and secondary data revealed that post-war urban
development has negatively impacted the groundwater quality of the Kabul city. Also,
the rapid population growth, septic tank, pit latrine, storm water, watercolour, drainage,
and water pollution are the main factors that contribute to the negative impact of urban
development on groundwater quality. Meanwhile, nearly half of the respondents agreed
on the Kabul city groundwater contamination. Therefore, this study recommends 1)
construction of the Shahtoot dam as an alternative water supply source, 2) provision of
the water treatment system for the water supply network, 3) undertaking awareness
programs, 4) provision of proper water filtration method for household use, 5)
groundwater management system, and 6) gradually increase access of the residents to
sewerage system are the major factors that can help in protecting the groundwater
quality in the city and that can also mitigate the adverse impact of the urban
development on groundwater quality.
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION

Afghanistan had faced new political, social and economic challenges when it emerged
from the past few decades of war in 2001. The civil war in the country had made
Afghanistan become one of the poorest countries in the world, more than five million
people migrated to the neighbouring countries and had severely affected the overall
livelihood (Beall & Schitte, 2006). After 2001, major cities of Afghanistan had
experienced rapid population growth due to the returning of emigrant and internal
displacement (Majidi, 2011). Kabul as one of the biggest cities and the capital of
Afghanistan is counted as the fifth rapidly growing city in the world. Kabul city
population has significantly increased from 1.5million in 2001 to about 4.9million
people in 2015, which shows the rapid urbanization growth according to the first Kabul
city master plan (1962 — 1964), designed for about 800,000 people(Ahmadi & Kajita,

2017).

As a result of the fastest population and urbanization growth, the residents of the
city are suffering from different types of environmental challenges such as air pollution,
weak solid waste management, absence of water sanitation, safe drinking water and
green areas (Afghanistan’s environment, 2008). Hence, only 27.5% of Kabul city
population has access to the water supply network, and the city does not have any proper
wastewater treatment system (Zaryab, Noori, Wegerich & Klgve, 2017). Therefore,
Kabul city drinking water is mainly being supplied by either privately or community-

owned shallow wells of groundwater, whith depth of normally less than 30m (Mack,



Chornack & Taher, 2013). Meanwhile, the solid waste producing rate of the Kabul city
is about 0.31 Kg to 0.43 Kg/Capita/Day, which is in line with the lowest income south

Asian countries (Forouhar & Hristovski, 2012).

Accordingly, the main objective of this research is to identify the post-war urban
development impact on groundwater quality, to analyse the residents’ perceptions about
water quality, and to determine the specific recommendations for further protecting the

groundwater quality of Kabul city.

1.2 BACKGROUND OF THE STUDY

Afghanistan has an old history of urban settlement, which dates back to 3000BC and
counting as one of the oldest civilization centres of central Asia (see Figure 1.1). The
contemporary urban planning organization was founded in the early 20" century during
the ruling of Amanullah Khan (1919-1929). However, two departments of urban
planning and building constructions were formed within the Ministry of Public Works
in 1961. These departments were mainly responsible for designing and implementing

all projects of Afghanistan cities (Habib & Kidokoro, 2015).

Besides that, in 1964 one additional specialized organization which was called
Sharwali and that had the same meaning as Municipality had been added in the
constitution and organizational system of the country during the reign of Mohammad
Zahir Shah (1933 — 1973). This institution was specifically responsible for
implementing the urban planning services. With the passage of time, the form of the
existing urban planning organization had been changed when finally in 1992 the
Government established a separate ministry under the name of Ministry of Urban

Development Affairs which had a leading role in the development of Policies and



