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Abstract

One of the challenges facing megacities in South

Asian developing countries in their attempts to

realize so-called urban rejuvenation is groundwater

conditioned by canal seepage and immense sewage

loads. To understand the connection between

groundwater pollutants and urbanization, numerous

studies were reviewed, and data obtained from a

variety of national and international organizations

were analyzed. In Delhi and Dhaka, urbanization has

lowered the groundwater level as a result of severe

overextraction, and its dense population makes Delhi

particularly vulnerable to groundwater pollution. In
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the coastal areas of Karachi and Mumbai, such

pollution is magnified by the proximity of seawater as

well as the increasing populations of these areas.

Among the groundwater pollutants associated with

urbanization, chlorides and nitrates are the chief

anthropogenic toxins; thus, they are examined in this

study. This paper concludes with policy

recommendations for minimizing the impact of

urbanization on groundwater.

This is a preview of subscription content, access via
your institution.

Access options

Instant access to the full article PDF.

Price includes VAT (Bangladesh)



39,95 €

Buy article PDF

Rent this article via DeepDyve.

Learn more about Institutional subscriptions

References

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10201-012-0392-6
https://www.deepdyve.com/lp/springer-journal/an-overview-of-the-effects-of-urbanization-on-the-quantity-and-quality-e1Vm8aA3k3?key=springer
https://www.springernature.com/gp/librarians/licensing/license-options?&abtest=v2


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 3/19

Ahmed KM, Hassan MA, Woobaidullah ASM (1995)

Hydrochemistry of the Dupi Tila aquifer, Dhaka

City, Bangladesh. Acta Univ Carolinae Geol 39:113–

125

Ahmed KM, Hassan MA, Sharif SU, Hossain KS

(1998) Effect of urbanization on groundwater

regime, Dhaka City, Bangladesh. J Geol Soc India

52:229–238

Ahmed KM, Hassan MK, Burgess WG, Dottridge J,

Ravenscroft P, van Wonderen JJ (1999) The Dupi

Tila aquifer of Dhaka, Bangladesh: hydraulic and

hydrochemical response to intensive exploitation.

In: Chilton PJ (ed) Groundwater in the urban

environment: selected city profiles. Balkema,

Rotterdam

Ahmad MK, Islam S, Rahman S, Haque MR, Islam

MM (2010) Heavy metals in water, sediment and

some fishes of Buriganga River, Bangladesh. Int J

Environ Res 4(2):321–

332. http://www.sid.ir/en/VEWSSID/J_pdf/10822

0100216.pdf

Akhtar W, Ali I, Zaidi SSH, Jilani S (1997) The state

of pollution levels of Karachi Harbour and adjoining

coastal water. Water Air Soil Pollut 94(1–2):99–107.

doi:10.1007/BF02407096

http://www.sid.ir/en/VEWSSID/J_pdf/108220100216.pdf
https://doi.org/10.1007/BF02407096


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 4/19

Alam M, Rais S, Aslam M (2009) Hydro-chemical

survey of groundwater of Delhi, India. E J Chem

6(2):429–

436. http://downloads.hindawi.com/journals/chem

/2009/908647.pdf

BMD (Bangladesh Meteorological Department)

(2010) Total rainfall (mm) in monsoon over Dhaka

division. http://www.bmd.gov.bd/Monsoon_rain/D

hk_mon_rain.html

Brockeroff M (2000) An urbanizing world. Popul

Bull 55(3):1–57

BUET (2000) Updating of existing groundwater and

land subsidence project (final report, vol 1).

Department of Water Resources Engineering and

Institute of Flood Control and Drainage Research,

Bangladesh University of Engineering and

Technology, Dhaka, Bangladesh

Burke J, Villholth K (2007) Groundwater: a global

assessment of scale and significance. In: Molden D

(ed) Water for food, water for life: a comprehensive

assessment of water management. International

Water Management Institute (IWMI), Colombo, pp

395–423

CAGI (2005) Report on Government of NCT of

http://downloads.hindawi.com/journals/chem/2009/908647.pdf
http://www.bmd.gov.bd/Monsoon_rain/Dhk_mon_rain.html


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 5/19

Delhi of 2005, measures to control water pollution

in River Yamuna in Delhi. Comptroller and Auditor

General of India, New Delhi.

http://www.cag.gov.in/html/cag_reports/delhi/…/c

ivilvolII_yamu_rev.pdf

CGWB (2003) Groundwater in Delhi—improving

the sustainability through rain water harvesting.

Central Ground Water Board, Delhi

CGWB (2011) Groundwater information. Central

Ground Water Board, New

Delhi. http://gis2.nic.in/cgwb/Gemsdata.aspx. Data

downloaded 25 Mar 2005

Chawala AS (1994) Effects of overexploitation of

groundwater and remedial measures—a case study.

In: Proc Regional Workshop on Environmental

Aspects of Groundwater Development, Kurukshetra,

India, 17–19 Oct 1994, IV:19–31

CPCB (2007) Status of groundwater quality in India

—part 1. Central Pollution Control Board, Ministry

of Environment and Forest, Delhi, pp 117–

121. http://www.cpcb.nic.in

CPCB (2011) Water. Central Pollution Control

Board, Ministry of Environment and Forest,

Delhi. http://cpcb.nic.in/water.php. Data

downloaded 15 March 2011

http://gis2.nic.in/cgwb/Gemsdata.aspx
http://www.cpcb.nic.in/
http://cpcb.nic.in/water.php


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 6/19

Darling WG, Burgess WG, Hasan MK (2002)

Isotopic evidence for induced river recharge to the

Duti Tila aquifer in the Dhaka urban area,

Bangladesh. In: The application of isotope

techniques to the assessment of aquifer systems in

major urban areas (TECDOC 1298). International

Atomic Energy Agency, Vienna

Datta PS, Bhattacharya SK, Tyagi SK (1996a)  O

studies on recharge of phreatic aquifers and

groundwater flow-paths of mixing in the Delhi area.

J Hydrol 176(1–4):25–36. doi:10.1016/0022-

1694(95)02784-X

Datta PS, Deb DL, Tyagi SK (1996b) Stable isotope

( O) investigations on the processes controlling

fluoride contamination of groundwater. J Contam

Hydrol 24:85–96

DeSimone LA, Howes BL, Barlow PM (1997) Mass-

balance analysis of reactive transport and cation

exchange in a plume of wastewater-contaminated

groundwater. J Hydrol 203:228–249

DRR (2011) The average annual rainfall.

Department of Relief and Rehabilitation),

Government of Maharashtra,

18

18

https://doi.org/10.1016/0022-1694(95)02784-X


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 7/19

Mumbai. http://mdmu.maharashtra.gov.in/pages/

Mumbai/mumbaiplanShow.php

DWASA (2007) Management information report for

the month April and November 2007. Dhaka Water

Supply and Sewage Authority, Dhaka

DWASA (2008) Management information report for

the month of May 2008. Dhaka Water Supply and

Sewerage Authority, Dhaka

DWASA (2009) Annual report 2008–2009. Dhaka

Water Supply and Sewerage Authority, Dhaka

DWASA, IWM (2008) Final report, resource

assessment study, part 2. Dhaka Water Supply and

Sewerage Authority, Dhaka

Eisen C, Anderson MP (1980) The effects of

urbanisation of groundwater quality—a case study.

Groundwater 17(5):456–462

Farooq MA, Malik MA, Hussain A, Abbasi HN

(2010) Multivariate statistical approach for the

assessment of salinity in the periphery of Karachi,

Pakistan. Sci Technol 11(4):379–387

Findpk (2011) Explore Pakistan; cities:

Karachi. http://www.findpk.com/cities/Explorer-

http://mdmu.maharashtra.gov.in/pages/Mumbai/mumbaiplanShow.php
http://www.findpk.com/cities/Explorer-pakistan-Karachi.htm


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 8/19

pakistan-Karachi.htm

Foster SSD (2001) The interdependence of

groundwater and urbanisation in rapidly developing

cities. Urban Water 3:185–192

Glen EP, Cohen MJ, Morrison JI, Valdes-Casillas C,

Fitzsimmons K (1999) Science and policy dilemmas

in the management of agricultural waste waters: the

case of the Salton Sea, CA, USA. Environ Sci Policy

2:413–423

Gupta S (2009) Groundwater information: Greater

Mumbai District, Maharashtra. Central Ground

Water Board, New Delhi

Haq MA, Khattak RA, Puno HK, Saif MS, Memon

KS (2005) Surface and ground water contamination

in NWFP and Sindh provinces with respect to trace

elements. Int J Agric Biol 7(2):214–

217. http://www.ijab.org

Haq N, Arain MA, Haque Z, Badar N, Mughal N

(2009) Drinking water contamination by chromium

and lead in industrial lands of Karachi. J Pak Med

Assoc 59(5):270

Haque SJ, Hasan MA, Ahmed KM, Rahman MM

(2009a) Riposte of the Lower Dupi Tila aquifer to

http://www.findpk.com/cities/Explorer-pakistan-Karachi.htm
http://www.ijab.org/


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 9/19

overexploitation in Dhaka, Bangladesh. In: Proc

Geosci Glob Dev (GeoDev), Dhaka, Bangladesh, 26–

31 Oct 2009, p 66

Haque SJ, Hasan MA, Ahmed KM, Hoque MA

(2009b) Hydrochemical characterization of the

Lower Dupi Tila Aquifer of Dhaka, Bangladesh. In:

Proc Geosci Glob Dev (GeoDev), Dhaka,

Bangladesh, 26–31 Oct 2009, p 67

Hern J, Feltz HR (1998) Effects of irrigation on the

environment of selected areas of the Western United

States and implications to world population growth

and food production. J Environ Manage 52:353–

360

Hodgson D (2011) The urbanization of the world

(course materials). Fairfield University,

Fairfield. http://www.faculty.fairfield.edu/faculty/h

odgson/Courses/so11/population/urbanization.htm

Hoque MA (2004) Hydrostratigraphy and aquifer

piezometry of Dhaka City. Institute of Water and

Flood Management, BUET, Dhaka

Hosono T, Wang C-H, Umezawa Y, Onodera S,

Delinom R, Nakano T, Taniguchi M, Buapeng S,

Siringan F (2008) Comparative study on water

quality among Asian megacities based on major ion

http://www.faculty.fairfield.edu/faculty/hodgson/Courses/so11/population/urbanization.htm


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 10/19

concentrations. In: Proc Hydrological Change and

Water Management—Hydrochange 2008, Kyoto,

Japan, 1–3 Oct 2008.

doi:10.1201/9780203882849.ch44

Hossain AF, Afzal M, Siddiqui S, Sadek S (2000)

Groundwater resources assessment and

management for Dhaka City. Institute of Water

Modelling (IWM), Dhaka

IMD (2010) Rainfall data for the SW monsoon.

India Meteorological Department, New

Delhi. http://www.imd.gov.in/section/nhac/dynami

c/data.html#INDIA%20JUNE-

SEPT%20%20RAINFALLIndia

Karn SK, Harada H (2001) Surface water pollution

in three urban territories of Nepal, India, and

Bangladesh. Environ Manag 28(4):483–496.

doi:10.1007/s002670010238

KMC (2007) Ground water information booklet.

Kolkata Municipal Corporation, West Bengal

Kumar M, Ramanathan AL, Rao MS, Kumar B

(2006) Identification and evaluation of

hydrogeochemical processes in the groundwater

environment of Delhi, India. Environ Geol

50(7):1025–1039. doi:10.1007/s00254-006-0275-4

https://doi.org/10.1201/9780203882849.ch44
http://www.imd.gov.in/section/nhac/dynamic/data.html#INDIA%20JUNE-SEPT%20%20RAINFALLIndia
https://doi.org/10.1007/s002670010238
https://doi.org/10.1007/s00254-006-0275-4


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 11/19

Kumar M, Sharma B, Ramanathan A, Someshwar

RM, Kumar B (2009) Nutrient chemistry and

salinity mapping of the Delhi aquifer, India: source

identification perspective. Environ Geol 56(6):1171–

1181. doi:10.1007/s00254-008-1217-0

Kumar M, Someshwar Rao M, Kumar B,

Ramanathan A (2011) Identification of aquifer-

recharge zones and sources in an urban

development area (Delhi, India), by correlating

isotopic tracers with hydrological features.

Hydrogeol J 19:463–474. doi:10.1007/s10040-010-

0692-z

Lorenzen G, Sprenger C, Taute T, Pekdeger A, Mittal

A, Massmann G (2010) Assessment of the potential

for bank filtration in a water-stressed megacity

(Delhi, India). Environ Earth Sci 61:1419–1434.

doi:10.1007/s12665-010-0458-x

Mashiatullah A, Qureshi R M, Javed T (2003)

Isotope hydrochemical evaluation of groundwater

salinity in Coastal Karachi, Pakistan, vol 43. Ecology

Research Laboratories, Isotope Application Division

Pakistan Institute of Nuclear Science & Technology

(PINSTECH), Islamabad, pp 43–55

Miah MM, Bazlee BI (1968) Some aspects of the

https://doi.org/10.1007/s00254-008-1217-0
https://doi.org/10.1007/s10040-010-0692-z
https://doi.org/10.1007/s12665-010-0458-x


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 12/19

geo-morphology of the Madhupur Tract. Oriental

Geographer, Dhaka, pp 39–48

Morgan JE, McIntire WC (1959) Quaternary geology

of Bengal Basin, East Pakistan and India. Geol Soc

Am Bull 70:319–342

Morris BL, Lawrence AR, Foster SSD (1997)

Sustainable groundwater management for fast-

growing cities: mission achievable or mission

impossible? In: Chilton PJ (ed) Groundwater in the

urban environment. Vol. 1: problems, processes and

management (Proc XXVII Congr Int Assoc

Hydrogeologists, Nottingham, UK). Balkema,

Rotterdam, pp 55–66

Morris BL, Seddique AA, Ahmed KM (2003)

Response of the Dupi Tila aquifer to intensive

pumping in Dhaka, Bangladesh. Hydrogeol J

11:496–503

MPCB (2011) Water quality for the year 2007–2008

under GEMS MINARS project. Maharashtra

Pollution Control Board,

Mumbai. http://www.mpcb.gov.in/envtdata/InnerP

g_gmsmnrs32007.php. Data downloaded on 20

March 2011

NEDUET (2000) Ground water quality of private

http://www.mpcb.gov.in/envtdata/InnerPg_gmsmnrs32007.php


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 13/19

wells in Karachi (January 2000). NED University of

Engineering and Technology,

Karachi. http://www.neduet.edu.pk/environmental

/enviro_status.htm

Obeng LA, Bahri A, Grobicki A (2010) Tackling the

world water crisis: reshaping the future of foreign

policy. The Foreign Policy Centre, London

Obeng LA, Bahri A, Grobicki A (2010) Water

scarcity and global megacities, global water

partnership (GWP), tackling the world water crisis:

reshaping the future of foreign policy. The Foreign

Policy Centre, London

Onodera S (2011) Subsurface pollution in Asian

megacities (Groundwater Subsurf Environ 2011, pt

III). Springer, Berlin, pp 159–184. doi:10.1007/978-

4-431-53904-9_9)

PMD (2010) Homepage. Pakistan Meteorological

Department, Islamabad. http://www.pmd.gov.pk

Rainwaterharvesting.org (2011) Rainfall data for

major cities of India.

http://www.rainwaterharvesting.org/rainfall_index

.html; http://www.rainwaterharvesting.org/index_f

iles/about_delhi.html

Sabnis MM (1984) Studies of some major and minor

http://www.neduet.edu.pk/environmental/enviro_status.htm
https://doi.org/10.1007/978-4-431-53904-9_9
http://www.pmd.gov.pk/
http://www.rainwaterharvesting.org/index_files/about_delhi.html


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 14/19

elements in the polluted Mahim River estuary

(Ph.D. thesis). University of Bombay (now Mumbai),

Mumbai, pp 1–288

Sahu P, Sikdar PK (2007) Hydrochemical

framework of the aquifer in and around East

Kolkata Wetlands, West Bengal, India. Environ Geol

55(4):823–835. doi:10.1007/s00254-007-1034-

x. http://www.springerlink.com/content/kg004x6v

7641p134/

Shekhar S, Prasad RK (2009) The groundwater in

the Yamuna flood plain of Delhi (India) and the

management options. Hydrogeol J 17:1557–1560

Siddique A (2006) Geographical Information

System (GIS) linked evaluation of the groundwater

pollution and its sources affecting environment of

the Karachi City and its coastal region (Ph.D.

thesis). University of Karachi, Karachi

Sikdar PK (2000) Geology of the quaternary

aquifers of the twin city of Calcutta–Howrah. J Geol

Soc India 56:169–181

Sikdar PK, Mondal S, Saha L, Sarkar SS, Banerjee S

(2002) Environmental impact assessment of a

proposed info-tech complex in East Calcutta

wetlands. Environmentalist 22(4):241–260

https://doi.org/10.1007/s00254-007-1034-x
http://www.springerlink.com/content/kg004x6v7641p134/


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 15/19

Singh UK, Kumar M, Chauhan R, Jha PK,

Ramanathan AL, Subramanian V (2008)

Assessment of the impact of landfill on groundwater

quality: a case study of the Pirana site in western

India. Environ Monit Assess 141:309–321.

doi:10.1007/s10661-007-9897-6

Sultana S (2009) Hydrogeochemistry of the Lower

Dupi Tila aquifer in Dhaka City, Bangladesh

(TRITA-LWR Degree Project 09-35). Royal Institute

of Technology (KTH), Stockholm

UNFPA (2007) Urbanization: a majority in

cities. http://www.unfpa.org/pds/urbanization.htm.

Accessed 5 April 2011

United Nations (2010a) Composition of macro

geographical (continental) regions, geographical

sub-regions, and selected economic and other

groupings. UN Statistics Division, New York.

(http://millenniumindicators.un.org/unsd/methods

/m49/m49regin.htm)

United Nations (2010b) World population

prospects: the 2008 revision and world urbanization

prospects: the 2009 revision. Population Division of

the Department of Economic and Social Affairs of

the United Nations Secretariat, New

York. http://esa.un.org/wup2009/unup

https://doi.org/10.1007/s10661-007-9897-6
http://www.unfpa.org/pds/urbanization.htm
http://millenniumindicators.un.org/unsd/methods/m49/m49regin.htm
http://esa.un.org/wup2009/unup


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 16/19

Wada Y, van Beek LPH, van Kempen CM, Reckman

JWTM, Vasak S, Bierkens MFP (2010) Global

depletion of groundwater resources. Geophys Res

Lett 37:L20402. doi:10.1029/2010GL044571

Weatherbase (2011) Weather records and average…

and more. http://www.weatherbase.com

WHO (2008) WHO guidelines for drinking-water

quality: 3rd edition incorporating the first and

second agenda, vol 1 (January). World Health

Organization, Geneva

World Bank (2011) Replicate the World Bank’s

regional

aggregation. http://iresearch.worldbank.org/Povcal

Net/povDuplic.html

Zahid A, Balke KD, Hassan MQ, Flegr M (2006)

Evaluation of aquifer environment under

Hazaribagh leather processing zone of Dhaka City.

Environ Geol 50(4):495–504. doi:10.1007/s00254-

006-0225-1

Zaigham NA, Mumtaz M, Siddique A (2005) Impact

of chemical characteristics of groundwater on

development of tubewell in Karachi University

Campus. J Basic Appl Sci 1(1). doi:10.1016/S0034-

3617(00)89074-

https://doi.org/10.1029/2010GL044571
http://www.weatherbase.com/
http://iresearch.worldbank.org/PovcalNet/povDuplic.html
https://doi.org/10.1007/s00254-006-0225-1
https://doi.org/10.1016/S0034-3617(00)89074-8


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 17/19

8. http://www.jbaas.com/HTML/Previous%20Issue

s/Volume%20No.%201%20No.%201/Heading/H-

9.html

Zingde MD, Sabnis MM (1989) Flushing

characteristics of Mahim River estuary. Adv Biosci

8(1989):1–7

Zubair A, Amanatullah K, Gulraiz H, Mujeeb A

(2000) The mechanism controlling the groundwater

chemistry in the Karachi region, Sindh, Pakistan.

Karachi Univ J Sci 28(2):49–56

Acknowledgments

The authors would like to thank GEMSTAT,

particularly Ms. Kelly Hodgson, data specialist, for

providing water quality data. Special thanks go to the

Government of People’s Republic of Bangladesh for

approving S.J. Haque’s study leave to work as a

visiting researcher at the biogeochemical laboratory

in Hiroshima University, Japan.

Author information

Authors and Affiliations

Graduate School of Integrated Arts and

Science, Hiroshima University, Hiroshima,

Japan

https://doi.org/10.1016/S0034-3617(00)89074-8
http://www.jbaas.com/HTML/Previous%20Issues/Volume%20No.%201%20No.%201/Heading/H-9.html


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 18/19

Syeda Jesmin Haque, Shin-ichi Onodera & Yuta

Shimizu

Geological Survey of Bangladesh, Dhaka,

Bangladesh

Syeda Jesmin Haque

Corresponding author

Correspondence to Syeda Jesmin Haque.

Additional information

Handling Editor: Yukiko Senga.

Rights and permissions

Reprints and Permissions

About this article

Cite this article

Haque, S.J., Onodera, Si. & Shimizu, Y. An overview of the

effects of urbanization on the quantity and quality of

groundwater in South Asian megacities. Limnology 14, 135–
145 (2013). https://doi.org/10.1007/s10201-012-0392-6

Received

30 August 2011

Accepted

26 October 2012

Published

11 December

2012

Issue Date

April 2013

DOI

https://doi.org/10.1007/s10201-012-0392-6

mailto:juthi_n@yahoo.com
https://s100.copyright.com/AppDispatchServlet?title=An%20overview%20of%20the%20effects%20of%20urbanization%20on%20the%20quantity%20and%20quality%20of%20groundwater%20in%20South%20Asian%20megacities&author=Syeda%20Jesmin%20Haque%20et%20al&contentID=10.1007%2Fs10201-012-0392-6&copyright=The%20Japanese%20Society%20of%20Limnology&publication=1439-8621&publicationDate=2012-12-11&publisherName=SpringerNature&orderBeanReset=true


8/30/22, 2:26 PM An overview of the effects of urbanization on the quantity and quality of groundwater in South Asian megacities | SpringerLink

https://link.springer.com/article/10.1007/s10201-012-0392-6 19/19

Keywords

Urbanization South Asian megacities

Groundwater Contamination


