
THE IMPACT OF POSTWAR URBAN DEVELOPMENT 

ON THE GROUNDWATER QUALITY IN KABUL CITY, 

AFGHANISTAN 

BY 

SAFIULLAH ZAHID 

A thesis submitted in fulfilment of the requirement for the 

degree of Master of Science (Built Environment) 

Kulliyyah of Architecture and Environmental Design 

International Islamic University of Malaysia 

JUNE 2020 

http://www.iium.edu.my/kaed


ii 

 

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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 البحث  ملخص

لقد مرت أفغانستتتتتتتتيالها تالي  ا يم في  لدخ ي تالتيضري  تاآستتتتتتترى ي واتتتتتتتيا تال اتتتتتتتر ا   تا   قدفي  م  
ترك تالنزتاع وثا ه تالستتتتتتتتتتتتتتلبيتل   تا رلمع  ل  تالعر ة تالنيستتتتتتتتتتتتتتيتل تالنتامتل للنتا   نع   تاآرب ي تالبلتد    لقتد 

ا  تاجهت تالندفيد م  تالدله تالرئيستتتتيل ي 2001 مع ذلكا منذ  ام   .تالتيضري  تاآستتتترى  تالقستتتتاة تالبي يل
رفيد  مدفينل كاب ل بسبب   دع تالهاجرفي   تالتيسي  فغانستياله نمً تا ارفينًا ي  دد تالسكاله  تالتيحسرا  خاصل أ

   لا ع  لي ذلكا تازدتاد  دد اتتتتتتتكاله مدفينل كاب ل بستتتتتتتكلي كبلما  ي    تا   .تالدتاخلي للأشتتتتتتتضا 
٪ م  تالسكاله لا فيستيرين له  5 72٪ م  اكاله كاب ل فينيس له ي مستي طنات غلم  سميلا    تا    70

ل كاب ل بستتتكلي  فيتي  ت فلم مياه تالستتترب ي مدفينا  بالتيا  .تال صتتت ل الم تالياه م  شتتتبكل أمبيب امدتاد تالياه
  نعام تالنلاج  لا في جد تالصتتترة تالصتتتحي تالنااتتتب  ئيس م  تالآبا  تالستتتحلل م  تالياه تاي فيل    كذلك 

 لد أدى ذلك الم زةدع كبلمع ي أن تاع مختيلفل م  تالتيحدةت تالبي يلا بما ي ذلك تانخفاض ن  يل  .ي تالدفينل
تيل لم تاليتاه تاي فيتل با تال تاطناا   أرهرت ج دع  ا  جتانتب ذلتكا تازدتاد تالتيل لم تالرتب  ب .تاليتاه  كييتيهتا

( تالتيحقيق 1لذلكا  فإله تا دة تالرئيس  ذه تالد تاال هي تالياه تاي فيل مسا تاً البياً بسبب زةدع تالتيل لم  
( تحليلي تصتتتتتتت  تات تالستتتتتتتكاله   ل ج دع  2ي تأثلم تالتينييل تاآستتتتتتترفيل بند تاآرب  ل  ج دع تالياه تاي فيلا 

لذلكا لتيحقيق أهدتاة هذه تالد تااتتتلا    .د تالتي صتتتيات تاةددع تالتينلقل بن  يل تالياه تاي فيل( تحدفي3تالياها    
 أما تالبيامت  .تم جمع  تحليلي تالبيامت تالأ ليل  تالثان فيل تالي تتيك له م  كلي م  تالتينييل تاآسرفيل  ج دع تالياه

فردًتاا  تالي تغري  429 ل   تالأ ليل فإنها تستتتينت تااتتتتيبيامت   تالد تااتتتات تالااتتتتيقصتتتائيل تالي تم ت زفينها
تصتتتتتتتت  تات تالستتتتتتتتكاله   ل ج دع تالياها  مصتتتتتتتتاد  تل لم تالياها  تأثلم تالتينييل تاآستتتتتتتترفيل  ل  ج دع تالياها 

( 1ي  ا أله تالبيامت تالثان فيل تتيك له م  تالبيامت تال ج دع تالتينلقل  . ت صتتيا   بستتاله  افيل ج دع تالياه
( تالصتتتتاد  تالرئيستتتتل لتيل لم تالياه تالي  يطنت ب تااتتتترل  2فينل كاب لا بالتينييل تاآستتتترفيل لبلي  بند تاآرب ي مد 
وبا  امدتاد   54نتيائج تاختيبا  ج دع تالياه لتتتتتتتتتتتتتت  3ا  (NEPA) تال كالل تال طنيل آيافيل تالبي ل ي أفغانستياله 

تا ع تالرالل تالياه بما فيها صفا ا تالفيزةئيل  تالكيييائيل لليياه تاي فيل ي مدفينل كاب ل تالي تم جمنها ب تاارل  ز 
نتيائج تاختيبا  ج دع تالياه للضصتتتتتتتتتتائي تالبي ل جيل لليياه تاي فيل   450(   تا  4ا     (MEW)  تالياه

لدفينل كاب ل تالي تم تاآصت ل  ليها م  شتركل أفغانستتياله لتيز فيد تالياه  تالصترة تالصتحي ي تالناطق تاآسترفيل  
ا  SPSS   GISضدتام برممج   ثم بند ذلك تم تحليلي تالبيامت بااتتتتي(AUWSSC) ي أفغانستتتتياله 

 كستتتتفت تالنتيائج تالستتتتتييدع م  تحليلي تالبيامت تالأ ليل  تالثان فيل أله تالتينييل تاآستتتترفيل بند تاآرب أثرت اتتتتلبًا 
كيا أله تالني  تالستتتتتتتتتتتتكاز تالستتتتتتتتتتتترفيعا  خزتاله تالصتتتتتتتتتتتترة تالصتتتتتتتتتتتتحيا    ل  ج دع تالياه تاي فيل لدفينل كاب ل 

تالصتتتتتتحي  تل لم تالياه هي تالن تاملي تالرئيستتتتتتيل تالي  مرتا يض تاآفرا  مياه تالن تاصتتتتتت   ل له تالياه  تالصتتتتتترة  
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ي نفس تال لتا تاتفق لرتابل نصتتتتتتت    .تستتتتتتتاه  ي تالتياثلم تالستتتتتتتلي للتينييل تاآستتتتتتترفيل  ل  ج دع تالياه تاي فيل
لذلكا ت صتتي هذه تالد تااتتل   .تالمجيبا  لي تالد تااتتل تالااتتتيقصتتائيل  ل  تل لم تالياه تاي فيل ي مدفينل كاب ل

( ت فلم نعام منايل تالياه لستتبكل أمبيب 2شتتات ت كيصتتد  بدفيلي دمدتادتات تالياها ( بناء اتتد 1بما فيلي:  
( نعام ادتا ع 5( ت فلم طرفيقل منااتتتتبل ل شتتتتيل تالياه للااتتتتتيضدتام تالنز  ا  4( تنفيذ برتامج تالتي  يلا 3تالياها 

ملي تالرئيستيل تالي ( زةدع تد يجيل ي  صت ل تالستكاله الم نعام تالصترة تالصتحي هي تالن تا6تالياه تاي فيلا    
ا م  تالتياثلم تالستتتتتتتتتلي  يمك  أله تستتتتتتتتتا د ي  افيل ج دع تالياه تاي فيل ي تالدفينل  تالي يمك  أله  ف  أفيستتتتتتتتتً

 .للتينييل تاآسرفيل  ل  ج دع تالياه تاي فيل
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1 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 & Schütte, 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 & Kløve, 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, 
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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 20th 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 


