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Background:  

Water is a precondition to life on Earth and is essential for sustainable development. Water 

insecurity is typically driven by a combination of environmental, societal, technological, and 

governance factors. These are affecting poor and vulnerable communities and are compounded 

by contributing factors, including population increase, unmanaged migration, land-use change, 

reduced soil health, accelerated groundwater extraction, widespread ecological degradation and 

biodiversity losses. The most water insecure countries facing challenging hydrological 

environments with weak institutions and chronic under-investment in water infrastructure. Even 

when water is abundant and the hydrologic regime is benign, mismanagement (for example, 

misallocation or poor pollution regulation) or inadequate infrastructure investment can lead to 

water insecurity. However, water security in the context of climate change cannot be adequately 

assessed by any single integrative index. In the world, the impacts of climate change are highly 

variable and uneven. Some regions are experiencing extraordinary periods of drought, others 

increasingly severe and frequent floods and storms, while some face both sets of extremes. In 

addition, water security often intersects with other security issues, like, energy and food 

security, which has the direct relationship with national security. Therefore, there is need to map 

out the relative sectors which are affecting the overall blue productivity, sustainability and 

climate change adaptability. 

Following subthemes of the conference adding value to the main theme of the conference 

i- Climate Change & Maritime Security 

ii- Glacial Lake Outburst Flood (GLOF) 

iii- Water Pollution & Waste Water Management 

iv- Islamic perspective on Climate Change, Water Pollution & Water Management 

1. Climate Change and Maritime Security 

Oceani city is a measure of the degree to which the climate of a region is influenced by a 

maritime airflow from the oceans. In contrast to continental climates, maritime climates 

experience generally cool summers and mild winters. Maritime security is a general term for the 

protection of vessels both internally and externally. Both climate change and, to a lesser extent, 

maritime security have been recognized as a priority in the cross-sectoral, global policy agenda. 

(Training Resources Maritime Institute, n.d.) The areas of maritime operation in terms of 

shipping industry and climate change need protecting include, maritime tourism, transport, 

terrorism, piracy, robbery, illegal trafficking of goods and people, illegal fishing, pollution and 

maritime communities. (Germond & Mazaris, 2019). Climate change and maritime insecurity 

can have diverse and severe socioeconomic impacts at local, regional and global scale. From a 

short term, anthropocentric viewpoint, both phenomena challenge population health and 

welfare; in the longer term, environmental degradations as the cause and output of climate 

change and criminal activities pose a major obstacle for the sustainable development to next 

generations. 

2. Glacial Lake Outburst Flood (GLOF) 

A Glacial Lake Outburst Flood or GLOF is sudden release of water from a lake fed by glacier 

melt that has formed at the side, in front, within, beneath, or on the surface of a glacier. 

Fragmentation of the source glacier, landslides and other processes can trigger displacement 

waves in the lake, potentially compromising the stability of the dam and resulting in a GLOF. 
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The prominent factor responsible for the GLOF is climate change which seems by the fact that 

due to rising temperatures, glaciers in Pakistan’s northern mountain ranges the Hindu Kush, 

Himalayas and Karakorum are melting rapidly and a total of 3,044 glacial lakes have developed 

in Gilgit-Baltistan (GB) and Khyber Pakhtunkhwa (KP). Of these, 33 glacial lakes have been 

assessed to be prone to hazardous glacial lake outburst flooding (GLOF). (Scaling-up of Glacial 

Lake Outburst Flood (GLOF) Risk Reduction in Northern Pakistan | UNDP in Pakistan, n.d.) 

GLOF are sudden events which can release millions of cubic meters of water and debris, 

leading to the loss of lives, property and livelihoods amongst remote and impoverished 

mountain communities. Over 7.1 million people in GB and KP are vulnerable; 26.7 percent and 

22 percent of the population, respectively, are below the poverty line. 

3. Water Pollution & Waste Water Management 

Waterbodiescanbepollutedbyawidevarietyofanthropogenicsubstances,includingpathogenicmicro

organisms, organic waste, POPs (persistent/ putrescible organic pollutants), fertilizers and plant 

nutrients, toxic chemicals, sediments, heat, petroleum (oil), PPCPs (pharmaceutical and 

personal care products),disinfection by-products, heavy metals, micro plastics, and radioactive 

substances etc.(Ahmedetal.,2020) Impacts on surface water and groundwater resources (water 

pollution) and water-related illnesses are increasing, especially under changing climate 

scenarios such as diversity in rainfall patterns, increasing temperature, flash floods, severe 

droughts, heat waves and heavy precipitation.(Leverenz & Asano, 2011) Water-related 

infectious diseases like malaria, dengue fever, chikungunya, along with their causative agents 

and the mode of transmission of the diseases have been affected by climate 

variability.(Mahfoozetal.,2020) Moreover, wastewater treatment systems present a significant 

challenge for the design engineer due to the need for high-quality reliable performance in light 

of a number of constraints, including long periods of time between maintenance activities, lack 

of redundant systems, high variability in flow rate and constituent concentrations, and site-

specific factors. In Pakistan, amongst the abundant industries, five chief industries including 

pharmaceutical, petrochemical, coal manufacturing, textile and paper, and pulp have recognized 

to generate a high threat to the environment and health. In Pakistan only 1% of the domestic 

and industrial waste water receives treatment only one treatment plant is working. 

4. Islamic Perspective on Climate Change and Water Pollution and Water Management 

Islam offers its followers extensive guidelines on all aspects of life including how they should 

use and manage the natural environment. Islamic water management principles, when 

sufficiently developed, should be extended from the academic or religious spheres into the 

social sphere. The totality of Islamic water management principles, including their educational 

dimension, would mitigate the adverse terrestrial and hydrological impacts on people. Framed 

properly and advanced judiciously, a culturally-sensitive water management policy would 

inspire Muslims to protect the quality of their water resources. For this purpose, a new theme, 

“Islamic perspective on climate change and water pollution and water management” has been 

added. 

  

https://www.britannica.com/plant/plant
https://www.britannica.com/science/heat
https://www.britannica.com/science/petroleum
https://www.britannica.com/science/radioactive-isotope
https://www.britannica.com/science/radioactive-isotope
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Climate Change – A Potential Threat to Maritime Security 

Huzaifa Bin Abid*and Shahbaz Nasir Khan 

Department of Structures and Environmental Engineering, Faculty of Agricultural Engineering 

and Technology, University of Agriculture, Faisalabad, Pakistan 

*Corresponding author E-mail: huzaifabinabid103@gmail.com 

 

ABSTRACT 

Climate change is a long-term change in the weather patterns and an increase in the average 

temperature of the globe. It is the reason for hotter temperatures, intense storms, and an increase 

in the number of droughts. Main cause of climate change is greenhouse gas emissions from 

natural and anthropogenic sources. The anthropogenic activities cause 1°C of global warming 

which will by 1.5°C by 2050. Climate change is the reason for sea level rise and ocean 

acidification. Coastal communities and economy which is based sources gained from the ocean 

are at risk due to climate change. Coastal lands are sinking due to rise of sea level. Increase in 

ocean acidification effects marine life, it makes an unsuitable environment for fishes to live. 

Ocean acidification effects economy of country who use fish as a source of food. Pakistan is 

facing maritime security issues intensively. However, Pakistan has almost negligible 

contribution to the anthropogenic source climate change i.e., less then 0.5% greenhouse gas 

emission. According to a report by National Institute of Oceanography Pakistan, some area of 

Karachi’s Malir have already been sink, and by 2060, Thatta and Badin districts in Sindh will 

also sink due to this ongoing sea intrusion. Pakistan’s marine life is also at risk which raise 

concern of food and social security. Climate change is also affecting costal tourism, shipping 

sector, ports, and harbor. Climate change can mitigate by using different methods and 

technique. Renewable energy source should be use instead of fossil fuel and coal for energy 

production. Plantation of more and more trees and use of different carbon sequestration method 

to cope up with current climate change. Government should give incentive or relaxation in taxes 

to industries who are environment friendly and adapting environment friendly techniques in 

their occupation. 

Keywords: Climate change, marine pollution, mitigation measures  
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Dimensions of Climate Change: Horizontal and Vertical 

Arshad A. Narejo1, M. Javed Sheikh1, G. Mujtaba Khushk1, Naeem A. Qureshi2, 

1Department of Rural Sociology, Faculty of Agricultural Social Sciences, Sindh Agriculture 

University, Tandojam, Pak 

2Department of Statistics, Faculty of Agricultural Social Sciences, Sindh Agriculture 

University, Tandojam, Pak 

 

ABSTRACT 

In fact, climate change is an issue that has certain effects on agricultural production, human 

activities, health and may affect overall creature that are living on this earth. In Concerns over 

climatic imbalances on the globe attracted number of scholars to study on the issue but 

unfortunately researchers only perceived this matter as ‘global warming’ or ‘vertical climate 

change’. However, it was perceived that the matter of climate shifting is also raised time to time 

by the local people and concurrently ignored by the related researchers. Targeting the matter of 

climate shifting or horizontal climate change, a study was conducted using secondary data of 

district Hyderabad, Sindh, in which temperature and rainfall intensity of two eras (1969-1989 

and 2007-2018) were measured/compared. The quantified data were gathered 2007 to 2018, and 

was analyzed through Four alternative models namely, SARIMA (1, 1, 2)4, SARIMA (1, 1, 3)4, 

SARIMA (2, 1, 1)4, and SARIMA (3, 1, 1)4 models. The result of this study revealed that the 

ADF (Augmented Dickey Fuller) test used for checking the presence of unit root. The minimum 

of monthly temperature in the selected district is found (8.28 0C) whereas the maximum of 

temperature was attained at (42.32 0C). The mean of the temperature is (28.29 0C) with the 

variance of (135.49 0C). The large value of variance shows the greater variability in the 

temperature. SARIMA (1,1,1) (1,1,1)4 model were found significant at conventional level of 

significance (α = 0.05). Besides these model, the parameters of the remaining models were 

found to be non-significant (since t-values are less than 1.96) which indicates that these models 

contain redundant parameters and their selection leads us to non-parsimonious model. and 

SARIMA (1,1,1) (1,1,1)4 is the most appropriate to model the temperature variations in the 

selected district, it is therefore recommended that concerned authorities/departments should 

revise the agricultural calendar. In addition, the study also validates that the concerns of local 

people are very much correct that the winter season has slightly shifted towards February 

resulting the spring season making shrink. On the other hand, no horizontal changes were 

recorded in summer temperature as compare to fifty years back but slight horizontal changes 

were revealed in summer rainfall over time. Hence, it is strongly recommended that the future 

studies on climate change could be clearly investigated keeping in mind the horizontal and 

vertical changes. And local calendars (agriculture and vacation) need to be revised to make 

appropriate with local climatic changes. 

Key word: Climate change, Climate Shifting 
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Dehydration / Flooding - Dialectical Hazard: An Inquiry into Pakistan  

as a Unique Case 

Asma Hussain, Research Assistant and Dr. Waleed Rasool, Assistant Professor 

Riphah Institute of Public Policy, Riphah International University Islamabad 

 

ABSTRACT 

The study explores the vulnerability of dehydration and overflooding as a dialectical, existential 

threat to Pakistan. The study mentions that assumptions had been changed from theoretical to 

real in Pakistan, particularly in 2022, when a shortage of water and overflooding worked in 

tandem multi-dimensionally. Acute dryness and precipitation are dialectical phenomena and 

unique characteristics in Pakistan's case as an underdeveloped country. Pakistan is facing acute 

challenges because the spring and summer monsoon is becoming wetter while fall and winter 

are bringing acute dehydration. It would serve as a mega challenge to Pakistan in coming years, 

therefore, not only for Pakistan's sustainable development and progress, but it carries multiple 

security implications as well. This dialectical hazard is in play at a time, therefore, Pakistan's 

intuitional capacity to cope with the vulnerability is also questionable, hence among developing 

countries, Pakistan is badly affected in 2022 despite the United Nations Intergovernmental 

Panel on climate change report had already predicted the rise of the temperature beyond 1.8-to-

6.8-degree Celsius vis-a-vis requirements of water per person 900 Cusic feet to 2500 Cusic feet 

in Pakistan. The deficiency in green water and blue water is also an existential threat on the 

other side as Pakistan's population growth rate would make it overpopulated in 2035. This 

paper suggests a couple of policy guidelines when dialectical disaster works at the highest 

degree and the pace to address this vulnerability is slow. The study suggests that it is beyond 

the capacity of Pakistan and hence demands immediate global attention.  

Key Points: Dialectical, dehydration, overflooding, Sustainable development, security 
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Removal of Heavy Metals through Magnetic Fish Scale Bio-adsorbent from 

Aqueous Media 

H, Muhammad Hussain, Sajjad Gul & Engr. Barkatullah Kandhro 

Mehran University of Engineering and Technology, Jamshoro. 

 

ABSTRACT 

The recent industrial development has emphasized a significant increase in the direct and 

indirect discharge of wastewater containing heavy metals into the environment, which is a 

severe environmental issue. Bio-adsorption is a reliable and cost-effective wastewater treatment 

technique for heavy metals. This study is done to determine the performance of magnetic fish 

scales as a bio-adsorbent to remove heavy metals from wastewater. For this purpose, the fish 

scale bio-adsorbent (FS) and magnetic fish scale bio-adsorbent (MFS) are used to remove 

copper, arsenic, and lead from aqueous media and have a comparative analysis. The batch 

experiments and column study techniques are applied with different dosages and contact times. 

Unlike FS bio-adsorbent, the use of MFS bio-adsorbent has increased the removal efficiency of 

arsenic from 18% to 64%, lead from 78% to 82%, and copper from 94 to 98% on 200 mg dose 

and 60 min contact time. Similarly, column study and batch experiment techniques are also 

compared. By applying the column study technique, the removal efficiency of arsenic is 

increased from 18 to 92 % and lead from 78 to 95% by using FS bio-adsorbent. The removal 

efficiency of arsenic is increased from 64 to 93%, and lead from 82 to 99 by using 10g MFS 

bio-adsorbent. The aqueous media samples were analyzed using Atomic Absorption 

Spectrometer. In Batch experiments, Cu was found to be more reactive to bio-adsorption than 

the other two metals and the column study technique was found to be a more effective 

technique for both FS and MFS for the removal of heavy metals. This study has shown the use 

of magnetic bio-adsorbent as a cost-effective, eco-friendly, innovative, and efficient method for 

the removal of heavy metals from wastewater. 
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Regional Cooperation on Climate Change in South Asia 

Dost Muhammad Barrech 

Lecturer, International Relations (IR) Department, University of Balochistan (UOB), Quetta 

 

ABSTRACT 

Emanating non-traditional threats to South Asia in the near future would be far bigger than 

those of traditional threats. At the current juncture, climate change is a bigger threat than 

terrorism and extremism. India, Pakistan and Bangladesh are the world’s 5th, 7th and 10th most 

vulnerable countries to climate change respectively. By 2050 sea level in India is predicted to 

rise by around 15–38 centimetres placing major cities such as Kochi, Kolkata, and Mumbai at 

risk. More than 40 per cent of Indians by2030 will not have access to drinking water. Between 

1990 and 2008, 750 million people nearly 50% of South Asia’s population were affected by at 

least one type of disaster, resulting in almost 230,000 deaths. The severe implications of climate 

change are long-lasting for South Asia. The greater responsibility, thus, lies on South Asian 

countries to start regional cooperation to save this crucial region from the foreseen threats of 

climate change. This paper, hence, will analyze the impacts of climate change on South Asia 

and will examine the regional cooperation to alleviate climate change. The paper will also shed 

light on initiatives taken by the developed states in curbing the impacts of climate change and 

examine what lessons could be learnt by South Asia from developed states to promote regional 

cooperation on climate change and climate change. 

Keywords: Green House Gases, Regional Connectivity, Climate Diplomacy, Heatwaves, 

Floods, Reforestation, Green Economy.  
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Malaria Dynamics in Changing Climate of Pakistan 

Muhammad Shoaib1 and Athar Hussain1,2 

1Centre for Climate Research and Development, COMSATS University Islamabad 

2Department of Meteorology, COMSATS University Islamabad 

 

ABSTRACT 

Climate change poses a serious hazard to the incidence, length of the transmission season, and 

spread of vector-borne illnesses. Malaria is an endemic disease; multiple studies are carried out 

to find the prevalence or detect the malaria endemic regions throughout the world. This study is 

carried out to determine the severity of the spatial and temporal transmission of malaria in 

Pakistan for which a dynamical malaria model VECtor born disease community model of ICTP, 

TRIeste (VECTRI) is used. The impact of climate change on malaria transmission intensity is 

studied over the different areas of Pakistan. VECTRI considers temperature, precipitation, and 

population density. The Entomological Inoculation Rate (EIR) is used to measure the intensity 

of malaria transmission. For validation of the employed climate models, standardized anomaly 

of malaria cases in Pakistan is used to compare the observed cases count of the recent decade of 

2010-2019. It has been demonstrated that during the months of August-October, Pakistan has 

the largest number of malaria cases during the months of August-October and the lowest cases 

occurring during the months of December-March. As a consequence of changing climate, the 

severity of malaria transmission and the duration of the transmission season in the northern 

regions of Pakistan are projected to increase in the future. 
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Design and Fabrication of Electrochemical Amine Regeneration Cell  

for Carbon Dioxide Capture 

Sana Shaikh1, Shumaila Shaikh1, Mehnaz Umrani1, Engr. Azizullah Channa1 

1mehran University of Engineering and Technology, Jamshoro 

 

ABSTRACT 

Carbon dioxide is one of the primary greenhouse gases. With increasing in the population 

exponentially increasing the amount of transportation emissions, certain industrial processes 

and land use changes also emit carbon dioxide (CO2). In several researches, there are several 

different alternatives which can be used for carbon capture. The carbon dioxide (CO2) 

production is equally increasing, emissions of carbon dioxide from the combustion of fossil 

fuels like (coal, natural gas, and oil) by human activity for the energy. Electrochemical amine 

regeneration process is used to capture carbon dioxide. In this thesis study we have designed the 

electrochemical amine regeneration cell with an absorber to capture carbon dioxide. Later on, 

we performed the experimental procedures using completely different substrates and parametric 

conditions which can influence the carbon dioxide capture. It includes all the required 

operational parameters like (voltage, power supply, temperature, pH) are continuously being 

examined and monitored with the help of carbon capture capturing CO2. We come across 

various results shown in graphs. Through the Electrochemical amine regeneratio (EMAR) 

process greenhouse gases are reduced and reduce the global warming effect. This process 

reused the monoethanolamine solution continuously for the absorption of the Carbon Dioxide 

efficiently. It also implements SDGs in industries and is considered as a cost effective process 

for capture of carbon dioxide in developing countries like Pakistan. 
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Freshwater Microalgae as Biostimulant for Rice (Oryza Sativa L.)  

Crop Production: A Sustainable Green Agriculture 

Sikandar Bakhat1, Nayab Raza1, Mehreen Raza1 

1U.S- Pakistan Center for Advanced Studies in Water (USPCASW), Mehran University of 

Engineering and Technology 

Correspondence email: rnayabraza123@gmail.com 

 

ABSTRACT 

Agriculture is responsible for 27% of total emissions of carbon-di-oxide, nitrous oxide, methane 

and other chemicals in atmosphere for climate change. The excessive use of chemical fertilizers 

in land resulted into environmental pollution and affected the crop yield. These fertilizers has 

bad impact on soil health that further absorbed by the crops. For climate change, microalgae is 

the most efficient in the CO2 bio-fixation system and the greatest producer of oxygen (50%) on 

the earth. Therefore, in this study, the bio-fertilizer is manufacture from native freshwater 

microalgae biomass. Microalgae is enrich with nitrogen (N) phosphorous (P), potassium (K), 

and other minerals necessary for plant and crop growth and optimum yield. A comparative 

study has been conducted on chemical fertilizers with Freshwater Microalgae fertilizer 

(sequestrate carbon from the atmosphere and convert them into a fruitful nutrient) to overcome 

this issue. A hectare of land was selected to perform this study; the land was divided into two 

portions each containing an equal area of 1.25 acres. After sapling, these rice plants are 

ploughed into the land finalized for comparative study. In comparison, dosage concentration 

was set at 1:1 (50kg Urea:50kg DAP= 100kg/dose/acre or 250kg/hectare/dose) for synthetic 

fertilizer while the Freshwater Microalgae base Biostimulant was set to be sprinkled on the rice 

plants by mixing up with water, (26ltr/dose/acre or 65ltrs/dose/hectare). Traditionally the 

farmers feed the dose (chemical fertilizer) to the land thrice per crop, while for a comparative 

study the same number of doses were followed. Samples of soil and plants were collected 

before and after feeding the fertilizer to the crop. This comparative research study reveals that 

Freshwater Microalgae based Biostimulant have the qualities to deal with soil fertility issues, 

high Carbon sequestration rate, and greater moisture to the soil, and high nutritious capabilities  

Keywords: Microalgae, Biostimulant, foliar Spray, Sustainable Agriculture 

  

https://www.facebook.com/uspcasw/
https://www.facebook.com/uspcasw/
mailto:rnayabraza123@gmail.com
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Biodegradable Sanitary Napkin as Best Replacement of Chemical  

and Plastic Pollution: A Call for Global Action 

Mehreen Raza1, Nayab Raza1, Safina Kamboh1, Sikandar Bakhat1 

1 U.S- Pakistan Center for Advanced Studies in Water (USPCASW), Mehran University of 

Engineering and Technology 

Correspondence email: rmehreen503@gmail.com 

 

ABSTRACT 

In developing countries, menstrual hygiene management (MHM) is one of the serious and 

unavoidable challenges for women in general and aggravating climate change in particular in 

the 21st century. According to agenda 2030, the United Nation’s sustainable development goals 

(SDGs), such as SDG#3 and #13, aimed to ensure good health and well-being and climate 

action, respectively. Plastic used in daily needs and menstruation is no exception. To manage 

this natural process a woman has to use some sanitary product which has plastic in anyway and 

that finally ends up in the trash and becomes a massive part of the solid waste. Plastic based 

hygiene product being completely leak proof brought ease in women life but also trouble for 

being non-biodegradable more than 1000 years. In Pakistan, 11% of solid waste is solely 

consist of these problematic sanitary napkins. However, in Pakistan, “79% of women in 

Pakistan manage their periods unhygienically and are not aware of menstrual hygiene 

management (MHM). In addition, around1,50000 tons of sanitary napkins and dirty cloth waste 

are generated every year, composed of 90% plastic and not undergo biodegradation. Therefore, 

to overcome such problems my research is an innovative and eco-friendly solution is to make a 

biodegradable sanitary napkin made up of natural herbs and sustainable materials. In this study, 

a Sanitary napkin composed of three layers having different biodegradability duration with 

respect to time. The proposed biodegradable sanitary napkins consist of top 

hydrophilicbiodegradable cotton and a bottom hydrophobic biodegradable layer; the absorbent 

core consists of banana pulp and cellulosic non-woven cotton. Nano colorant method, soil 

burial test to examine biodegradability test. There was no effect of the soil burial test on 

commercial sanitary napkins, whereas the proposed sanitary napkin was readily biodegraded up 

to 50% in just three months. Conclusively, biodegradable sanitary napkins are an excellent 

replacement for commercial plastic and chemical-based sanitary napkin. They are 

biodegradable, safe, and eco-friendly. 

Keywords: Climate change, Biodegradable, Neem, Banana pulp 
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ABSTRACT 

Under arid and changing climate patterns, water shortage leads to the salinization of soils due to 

the evaporation of groundwater. Water-saving technologies, including land preparation and 

planting methods, assume importance for water-saving and bringing additional areas under 

cultivation, which helps counter the salinization process. This study was conducted to 

determine the comparative value of ridge vs flatbed cultivation of different wheat varieties at 

the Malwah distributary of district Shaheed Benazirabad, Sindh, Pakistan. Wheat was cultivated 

with two farmers, one male (Farm 1) and one female (Farm 2), in the Rabi 2021 in the mid and 

tail areas of the distributary, as it faced a shortage of surface water at these reaches. In each 

case, improved variety (TD1) was compared with the farmers’ variety, and additionally, Kiran 

was also tested on Farm 2. Soil texture was SiCl at both the farms, with EC of 0.28 (F1) and 

0.31 (F2) dS/m. The data showed that TD1 grown at F1 on ridges yielded 37.6% higher than the 

same variety grown on a flatbed. Furthermore, ridge irrigation required 47.77 % less water than 

flat-bed irrigation. Due to the shortage of surface water at F2, the wheat was primarily irrigated 

by pumping groundwater. The yield of TD1 was 15% higher than the same variety grown on 

the flatbed, and the ridge irrigation method saved 38.4% water compared to flat-bed irrigation. 

The Kiran variety grown on ridges at F2 yielded 14.82% higher than the same variety grown on 

the flatbed, saving 33.7% irrigation water. The water Productivity (WP) obtained for ridges and 

flatbeds is 1.15 and 0.48 kg/m3at F1 and F2, respectively. It is concluded that ridge cultivation 

of wheat saves water and yields more than flatbed cultivation. 

Keywords: Surface water, Malwah Distributary, Wheat, Ridge and flatbed irrigation, Yield, 

Water saving, Water Productivity (WP). 
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ABSTRACT 

Quetta is the fifth largest city of Pakistan and capital of Balochistan province with a population 

of nearly 3.0 million. It is an arid mountainous region with low mean annual precipitation of 

150–200 mm between 1999 and 2020. The demand of water in Quetta Valley is increasing day 

by day due to surge in population. Groundwater is only the source for domestic, industrial and 

agriculture purpose. Due to increased burden on groundwater, it is depleting at an alarming rate 

of 1.5–5.0 m/year in certain parts of the city. The Quetta Valley comprises of two types of 

aquifers: the alluvial aquifer (unconfined) and the limestone aquifer (confined). The aquifers 

were depleted after two decades of heavy use from hundreds of illegal tube wells and 

agricultural wells. The objective of this study is to assess the fluctuation rate in both the 

aquifers through piezometer data from the observation wells present in valley. Furthermore to 

calculate the extraction rate of groundwater in different pumping stations of Quetta valley and 

to investigate the socioeconomic impact of groundwater tankers in city through questionnaire 

survey. To achieve this goal, the data regarding groundwater levels, tube wells and pumping 

rates were collected. The data showed that the depth of alluvial aquifer is between 150ft to 

300ft and the limestone aquifer extends from 350ft to 1200ft.The abstraction rate for the city 

has increased from 32.25 MGD to 57.76 MGD over 20 years. The water budget calculated 

showed that the average recharge per year in the study period was 37.04 MGD and the average 

abstraction from the aquifer was 84.20 MGD, so there was annual deficit of 47.11 MGD.  

Keywords: Groundwater, Water Budgeting, Aquifers, Tube wells, Quetta Valley 
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ABSTRACT 

Pakistan and India share a history of animosity on many issues including transboundary water 

sharing. India, being an upper riparian in the Indus basin has a comparative advantage over 

Pakistan and in recent times has started building a series of dams on the western rivers which 

Pakistan considers a violation of Indus Water Treaty (IWT) signed in 1960 that limits India’s 

consumptive rights of the western rivers. It has resulted into increased tensions between 

Pakistan and India but the mutual vulnerabilities like the water scarcity have yet again brought 

in a possibility of the ‘compulsive-cooperation’ around shared water resources. This growing 

water scarcity is creating ‘interdependency’ that necessitates cooperation for mutually 

beneficial solutions for both Pakistan and India. The Indus Water Treaty(IWT) in this regard 

ensures sustained cooperation on transboundary water sharing and sets the parameters for the 

hydro-diplomacy between Pakistan and India which also has the spillover effect for settlement 

of outstanding disputes between the two neighbouring states of South Asia, thus paving the way 

for the regional peace and integration. The paper reviews the literature on hydro-diplomacy and 

incorporates the discourse analysis to analyze the efficacy of the principles of cooperation laid 

down in Indus Water Treaty (IWT) and evaluates the possibilities of the future of 

environmental peacebuilding between Pakistan and India. 
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ABSTRACT 

Excessive fluoride concentration in groundwater is a major problem. In different areas of 

Pakistan, the fluoride concentration in groundwater is above permissible limits of WHO. In this 

study, adsorption process was used for the removal of fluoride from groundwater. The 

hydrochar of microalgae (Chlorella vulgaris) was prepared with the help of hydrothermal 

carbonization (HTC) process. The hydrothermal carbonization process conducted at 199 o C for 

24 hours. The characterization of hydrochar done by scanning electron microscope (SEM) for 

the examination of morphology of hydrochar, Fourier transformed infrared radiation (FTIR) for 

the analysis of presence of functional groups on hydro char, energy dispersive X-ray (EDX) 

was used for analysis of elements in hydrochar, and Brunauer-Emmett-Teller (BET) surface 

area analyzer was used for the analysis of surface area of hydrochar. The FTIR results showed 

the presence of different functional groups its surface of hydrochar. The EDX results showed 

the high carbon content in hydrochar. The fluoride removal analysis from whatever was done 

with the help of a batch adsorption study. Fluoride analysis done by UV/V is spectrophotometer 

with SPANDS method. The results showed that the increase an initial concentration of fluoride 

(1.4-5mg/L) the removal efficiency also increased at pH6 and 200 rpm. Maximum fluoride 

removal was 96% at pH6. Initial concentration was 1.4 mg/L, 0.05g/L adsorbent dose at 60 

minutes. This adsorption followed the langmuir isotherm resulting monolayerhomogeneous 

adsorption on the surface of hydrochar. Pseudo second order was supported for kinetics that 

confirmed the chemosorption. 

Keywords: Chlorella vulgaris, fluoride, hydrochar, hydrothermal carbonization 

  



19 

Analysis of Thunderstorm Activity Over Pakistan in Recent Years 

Rehan Ahmed 

Department of Meteorology, COMSATS Institute of Information Technology,  

Islamabad-45550, Pakistan. rehan.ahmad@comsats.edu.pk 

 

ABSTRACT 

Thunderstorm activity happened over Pakistan during the period 1996-2015, is investigated in 

this study. Observed data of monthly thunderstorm days recorded at 40 well-dispersed 

meteorological stations of Pakistan Meteorological Department (PMD) are analyzed. Seasonal 

and annual climatology, annual cycle, and trends of thunderstorm days based on the mentioned 

period across the study area are presented. Those stations which constitute core region of 

thunderstorm frequency are identified. It is detected that the region contains mountainous areas 

located mostly in upper half of the country. Pre-monsoon (AMJ) and monsoon (JAS) are most 

vulnerable seasons for development of thunderstorms. It is also observed that most of the 

stations exhibit increasing trends during winter (DJFM) and decreasing trends during Pre-

monsoon, monsoon, and post-monsoon (ON) seasons. 
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ABSTRACT 

This research is aimed to synthesize halogen free room temperature ionic liquids (RTILs) as 

agents for the extraction of sulfur compounds from coal. RTILs are 1-methyl dimethyl 

imidazolium sulfate [Mim+][MeSO4
-], 2-ethyl dimethyl imidazolium sulfate [Eim+][MeSO4

-], 

1-methyl imidazolium perchlorate [Mim+][HClO4
-] and 2-ethyl imidazolium perchlorate 

[Eim+][HClO4
-]. These RTILs are synthesized by one pot greener route and characterized using 

Fourier Transform Infrared Spectroscopy (FTIR), Nuclear Magnetic Resonance Spectroscopy - 

Proton (H1 NMR), and Dynamic Scattering Calorimetry (DSC) for detailed insight into 

structural and functional characteristics of RTILs. The synthesized RTILs were employed as 

extractive agents for the removal of organic and inorganic sulfur compounds from the coal.  

Coal, which is an extensively used fossil fuel for the energy generation from thermal power 

plants, is emitting noxious pollutants. Emitted SOx and NOx have detrimental effects on living 

and non-living environment. Considering these facts this research aims to design 

desulfurization system to study the effect of extractive, oxidative and catalytic extraction.  

Hydrogen peroxide (H2O2) as oxidants and synthesized metal oxide nanoparticles were used as 

a catalyst. Oxides of zinc, nickel, zirconium, iron, titanium were synthesized by biogenic and 

co-precipitation methods. Various operating parameters i.e. Extraction time, RTILs to coal and 

oxidant ratio were investigated. It is evident from X-Ray Photoelectron Spectroscopy (XPS) 

results that the extraction efficiency of sulfur compounds was mainly dependent on the dosage 

of H2O2, RTIL, and the catalyst. Moreover, the highest desulfurization efficiency i.e. 60% was 

obtained at 30℃ with optimized ratio of RTIL: Coal: H2O2 without significantly affecting the 

calorific values of coal. Furthermore, the experimental results are indorsed by Higher 

Performance Liquid Chromatography (HPLC) and Gas Chromatography-Mass Spectrometry 

(GCMS) for studying the separation and fragmentation patterns of sulfur compounds. The 

synthesized materials were found very efficient for remediation of organic as well as inorganic 

sulfur content of coal as validated through XPS results in this research. 

Subject Category: Environmental Chemistry 

Presentation Modes: Oral Presentation 
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ABSTRACT 

The study contributes to develop a framework to understand the water governance by looking at 

the province of Punjab, Pakistan. The country is facing severe water crises and it may run dry 

by 2025. According to the International Monetary Fund, Pakistan is the third most water-

stressed country in the world.  Pakistan has the world's fourth highest rate of water 

use. Agriculture is the major source of economy in the country.  Pakistan uses 93% of its 

freshwater resources on agriculture. This suggests that no country's economy is more water-

intensive than Pakistan's. 

Pakistan is an agricultural country and majority of population is dependent on agriculture 

sector. This sector contributes 24 percent of Gross Domestic Product (GDP) and accounts for 

almost half of employed labour force and is the largest source of foreign exchange earnings. 

However, agriculture sector is under stress due to population growth, increased demands for 

food, ever-growing competition for water and land, climate change, and less-participatory water 

resources governance.  It is imperative to introduce improved water management in agriculture 

and adaptation of agricultural systems to enhance water use performance and water 

productivity, particularly to face water scarcity. This study is conducted to understand the 

water governance in the province of Punjab, Pakistan.  

Punjab is the most populous and second largest province of Pakistan. The province accounts for 

53 % of the total agricultural GDP in the country. The implementation of climate change, 

agriculture and water related policies are the responsibility of provincial government. The 

subnational/provincial governments play vital role to tackle the impacts of climate change, 

water crises, and food security. This study focuses to explore the prominent initiatives towards 

water governance in Punjab, Pakistan. It also identifies the key challenges in the way of 

effective water governance. More succinctly, the study contributes to establish a framework to 

tackle the risk of water scarcity based on preparedness rather than crisis approach. 

This paper investigates the key initiatives to address the challenges of water crises and ensure 

sustainability in agriculture sector in the province of Punjab. Secondly, the paper identifies key 

challenges and evaluates the adaptation strategies to cope with water scarcity, including 

technology, use of strategic groundwater, and management. Finally, the paper proposes a 

framework for managing the risk of water scarcity based on preparedness rather than a crisis 

approach. The importance of diverse strategies to handle the forthcoming challenges associated 

with water resources management are emphasized, but the potential benefits depend on the 

appropriate multi-institutional and multi-stakeholder coordination to water resources 

management in a changing climate. 
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ABSTRACT 

Water is considered as one of the most precious resources in the earth’s environment. 

Contamination of water bodies particularly due to solid wastes has become a potential risk to 

the whole ecosystem. Because of conventional dumping of solid wastes, the water bodies are 

being filled by several objects like plastic bottles, glass, tin cans, nails, metals and other non-

biodegradable fraction of solid wastes which are generated from different anthropogenic like 

water-based transportation, entertainment, fishing etc. Considering such solid waste materials as 

food, the marine and aquatic animals (fish, sea birds, turtles etc.) try to cut and swallow these 

materials. This results in severe injuries, wounds, blockage of digestion system of the aquatic 

animals which ultimately results in death of very precious and innocent aquatic species. 

Moreover, the decay of dead and injured aquatic animals results in addition of extremely toxic 

bio pollutants to the water streams which become the part of food web. Hence, it is direly 

needed to protect the water bodies from the wastes particularly solid wastes which harm the 

aquatic lives. To cope with this problem, a small scale Smart Floating Waste Collector is under 

development phase in this research work being carried out at the Department of Structures and 

Environmental Engineering, University of Agriculture, Faisalabad for the removal of such 

harmful waste from the water bodies. The design of waste collector is based on the principle of 

floating ship/boat equipped with an automatic waste collection mechanism. There is an opening 

to the machine like a mouth in which waste goes in, being the reason, this is called as “Waste 

Eater”. The machine gets its power from a rechargeable battery. A remotely operated “Control 

Unit” is provided for the handling and control of the machine in the water. The current research 

work will come up with a smart and optimized design of the waste collector for the 

sustainability of aquatic biodiversity. 
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ABSTRACT 

Groundwater is the most abundant source of water that humans can consume, so it is usually 

preferred as a supply of drinking water. Baluchistan is experiencing a groundwater crisis due to 

frequent drought spells, overexploitation of groundwater, urban expansion, poor understanding 

of hydrogeological conditions. In this study, northern areas of Quetta valley have been explored 

using electric resistivity method for deeper understanding of hydro geophysical conditions. The 

field, data have been processed and layer modelling through IPI2win software, which displays 

the layers of each survey point in the form of 1D sections and pseudo-section which shows the 

apparent resistivity thickness and depth. 18 VES were conducted at Quetta North from Pishin 

Bypass to Boston area in five different profile lines at the depth of 500 m. The distance between 

each VES point is 2km. In profile 01 freshwater aquifers were encountered in silty clay and 

silty sand lithology at average depth of 250 m. in profile 2,3 and 4   aquifer bearing limestone 

lithology were encountered, in profile 5 aquifers were explored in silty sand lithology at the 

shallow depth of 100 m. Due to presence of silt in aquifer these are also low pressure and low 

potential aquifer considered. it is recommended that find other sources of water in area only 

groundwater will not bear the burden of shifted population. The aquifers should be recharge by 

installing artificial wells and concerned departments must formulate strategies for monitoring 

groundwater in the area.    

Keywords: Groundwater, aquifers, vertical electrical sounding (VES), resistivity, lithology. 
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ABSTRACT 

Life without water is not possible. Adoption of modern lifestyle and increase in population is 

leading to a water scarce world. The demand of world population cannot be met, which is 

resulting in increased groundwater abstraction. The world is facing water crisis and Pakistan is 

no exception. Urban areas of Pakistan are affected badly where extraction is higher while the 

construction of pavements has disturbed groundwater infiltration. The Federal Capital of 

Pakistan, Islamabad, is located in Pothohar region of the country and faces severe water 

shortages, particularly during summers. Extensive ground drilling by public and private users 

lowers groundwater table. Satellite imagery of LANDSAT 7 ETM+ and ASTER DEM 30m 

resolution were used to construct the site suitability map for groundwater recharge of Margalla 

Hills National Park. Factors considered included land cover, drainage density, elevation and 

slope. Suitable weightages were assigned to these factors according to their influence on 

infiltration in the study area. Since streams originating from Margalla hills are the main source 

of groundwater recharge for the areas lying at foothills and also are a source of surface water 

for the residents of capital city, as all the streams ultimately drain into Rawal Lake. The water 

recharge at Margalla Hills will help in raising the water-table level of the surrounding areas 

through increasing stream water flow, and the resultant increased runoff could be utilized 

effectively through harnessing the runoff by installing water harvesting structures at areas 

which are worst hit by climate change. Groundwater recharge potential at Margalla Hills 

National Park may proved to be effective in dealing with water crisis in Islamabad as it will 

raise groundwater table of the adjacent areas.  

Chlorine Disinfection for Removal Keywords: Water scarcity, Groundwater recharge, Margalla 

hills, Islamabad, Urban sectors 
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ABSTRACT 

The presence of microbes in drinking water distribution systems (DWDS) have always been a 

major issue. Microorganisms in DWDS can form a biofilm, enabling them to survive the 

challenging conditions in a DWDS. This research was designed to investigate the potential of 

chlorine disinfectant at different dosages to remove the biofilms attached on the surface of 

different pipe materials. Four biofilm annular reactor (BARs) setups were designed and 

operated to find the impacts of chlorination on the biofilms. The total operation time of each 

reactor setup was three months, comprising of acclimatization for two months, during which no 

chlorine was added, and the biofilm was allowed to reach steady-state conditions. In the third 

month, chlorine was injected at constant concentrations in each reactor setup as: 0.5 mg/L, 1 

mg/L, 1.5 mg/L and 2 mg/L, respectively. Acrylonitrile Butadiene Styrene (ABS), High-density 

polyethylene (HDPE), Polycarbonate (PC), Polypropylene (PP), and Polyvinyl Chloride (PVC) 

pipe materials as slides were mounted in each reactor setup. Heterotrophic plate count (HPC), 

and Pseudomonas Spp counts (log. CFUs/cm2) was calculated through the plate count method 

and by culturing them in serial dilutions on specified media. The HPC and Pseudomonas Spp 

showed zero colony counts on 2 mg/L disinfection dose.  The result indicated that slide material 

had significant impact on biofilm growth; PVC and PC were the most suitable pipe materials 

for DWDS.  

Keywords: Biofilm annular reactor (BARs), drinking water, chlorine disinfection, different 

pipe materials, Heterotrophic plate count (HPC), and Pseudomonas spp.   
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ABSTRACT 

Soil moisture and land surface temperature are key variables that controls the variation of arid 

zone crop production. It is not easy to get a huge estimation of soil moisture by applying ground 

based network. Now days numerous new techniques have introduced and triangle method is one 

of them vegetation index and land surface temperature to calculate topographical soil wetness 

status (Carlson et al., 1994) and it was presented by Prince. In this study two new indices 

(Fractional Vegetation Cover (Fr) and Vegetation condition Index (VCI) are presented and these 

are based on one of triangle method index NDVI.  NDVI is not strongly linked with the soil 

moisture variations because when inadequacy of water appear the leaves are quiet green while 

LST is still vulnerable to soil wetness states. The primary design of triangle technique is that 

(LST) is strongly related with top soil moisture and the flora that covers the soil. This research 

was organized in district Rawalpindi during the winter seasons of 2016. Collected soil samples 

from 63 different sites by using GPS position then the yield from an area of 1m2 was harvested 

from same sites (63 sites) then the yield converted in kg/hectare. For remote sensing evaluation 

the data of Landsat8 was downloaded from USGS. The coefficient of determination (R2) 

between VCI with soil moisture contents and grain yield showed R2=0.849 and 0.948 

respectively. 

Fractional vegetation cover showed better outcomes as compared to NDVI. The coefficient of 

determination (R2) between NDVI with soil moisture and grain yield showed R2=0.849 and 

0.92.  In case of fractional vegetation cover with soil moisture contents and grain yield showed 

R2=0.888 and 0.93. 

Keywords: soil moisture estimation, vegetation indices, spatial crop management, remote 

sensing and Landsat8 
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ABSTRACT 

This study is based on Glacial Lake Outburst Flood (GLOF) occurrences in 

Hassanabad, Pakistan, over the last five years. The study examines the impact of GLOF on 

households and understands the indigenous knowledge along with community-based risk 

mitigation techniques to reduce the intensity of GLOF related damages. The asset pentagon of 

sustainable livelihood framework of the Department for International Development (DFID) 

provided the fundamental concepts for carrying out this research. In addition, this study tapped 

upon the approaches currently used by stakeholders to mitigate GLOF-induced hazards and the 

lessons for perceived cataclysm. To achieve this, primary data sources, i.e., Focus Group 

Discussions (FDGs); the questionnaire-based Key Informant Interviews from the households; 

stakeholders and representatives from NGOs were utilized, and the gathered data was analyzed 

using SPSS. The data division was such that quantitative information was converted into 

percentages and frequencies. At the same time, the primary qualitative data was used to assess 

the community resilience, disaster risk reduction and GLOF management.  According to 74.1 

percent of the total respondents, there is a significant loss of the cultivable land due to GLOF. 

Drinking water facilities and irrigation channels disrupted, which causes 50.3 percent of 

households to fetch water from outside. This scarcity has limited the agricultural yield by 

several folds in the past three years. The local communities have sustained by shifting from 

natural to social and human capital. Although the indigenous knowledge of the community 

suggests certain religious rituals to manage disasters like GLOF, the frequency and intensity of 

such catastrophes remain the subject of research across the region. The current socio-economic 

and environmental study is a reference for future research work. 

Keywords: GLOF, Households, Stakeholders, Disaster, Socio-economic 
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ABSTRACT 

The communities surrounding Karakorum range faces the risks of glacier related incidents and 

disasters such as Glacier Lake Outburst Floods (GLOFs), avalanches, rock sliding, erosion due 

to raised river levels again due to melting of glaciers and ice masses due to climate change and 

many other factors. The possible causes of such events, risk reduction and coping or 

rehabilitation strategies were explored. The experiences of the communities regarding effects of 

climate change in terms of possible changes in rain/snow pattern, crops, wildlife, and shifting of 

growing harvesting seasons were explored that shows a marked difference between three 

decades earlier patterns and present day patterns of cropping seasons, snow presence, average 

amount of water in rivers, presence and absence of wild life in neighborhood of villages etc. 

The local communities settled in the neighborhoods of glaciers have adopted their own kind of 

adaptation and coping strategies. 

The impact on Socio-economic losses was analyzed by using the framework of “Sustainable 

Livelihoods Framework (SLF)” also called livelihood pentagon. The average household socio-

economic losses in terms of human, natural and social capitals, losses of human, natural and 

social capital due to glacier related incidents have been recorded during the last four decades. 

Unexpectedly huge life loss was reported particularly in Arando Gon in 1988 where 42 lives 

were lost due to the glacier drifted snow avalanche flood. Perhaps this high level damage was 

not properly reported anywhere due to lack of access to media that time. 

According to the senior respondents of local communities, the behaviors and dynamics of 

glaciers vary from case to case depending upon the age, the total ice-mass, the surrounded rocks 

and mountains, the biodiversity and life pattern of neighboring communities (human activity 

aspect), the orientation of the glacier and other physical factors such as precipitation, acid rain, 

solar flare, global warming, industrial toxicity, lightening etc. Meteorite hitting or lightening 

 sky fire was reported as one of the major reasons of glacier drifting and glacier lakes (خنم مے)

outbursts. As a natural behavior, the glaciers are affected due to these hazardous factors to a 

greater extent. 

The dynamics of glaciers is a highly interesting research and study area. This is to be noted that 

normal physical estimations do not apply precisely over glaciers having rapid and severe 

temperature and pressure conditions. The industrial and human activities of the neighboring 

countries and regions have direct and indirect effects upon the glaciers, snow and rain patterns 

in this glaciated region that consequently cause anomalous and imbalance weather conditions, 

rapid snow melting, hazardous avalanches and Glacial Lakes Outburst Floods (GLOFs) and 

glacier surging.  
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ABSTRACT 

The global warming has increase the melting rate of glaciers in Pakistan’s northern mountain 

ranges. This rapid melting has developed more than 3,000 glacial lakes, many of which have 

been categorized as potential dangerous glacial lakes (PDGL) that are prone to glacial lake 

outburst flooding (GLOF). This makes millions of people in the region vulnerable to 

destruction. Climate change is a complex phenomenon. This makes it difficult to predict the 

future events without a reasonable doubt. The analysis of the currently available large amount 

of scientific data can at the best help develop various climate scenarios into the future. The 

holistic nature of systems thinking is considered a valuable tool for complex problem solving. 

The host of contributing factors and their poorly understood interactions make system thinking 

an excellent choice for GLOF risk management in Pakistan. This paper suggests a system 

thinking based risk management approach for glacial lake outburst floods. A ‘System-of-

Systems’ approach has also been discussed in the context of risk response and disaster 

management. 
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ABSTRACT 

Nine major river systems in Asia receive their headwaters from glaciers, which act as a 

freshwater reserve and as a lifeline for nearly one third of humanity. The melting of glaciers in 

recent decades has been demonstrated by tons of evidence. As a result of glacial retreat, more 

and larger glacial lakes are forming at the new terminal ends, hidden behind the exposed end 

moraines. Due to these, there is a greater chance that glacial lake outburst floods (GLOF) will 

occur. Climate change is one of the major reasons for the glacial lake outburst flood. Glaciers 

and high-mountain ecosystems have been greatly impacted by recent warming. Specially 

Countries that are more exposed to climate change are more vulnerable to GLOF. Pakistan is 

one of the countries that is facing climate change issues. This country hosts the world's third 

largest glacial ice mass, and extreme weather conditions (i.e., from winters to direct scorching 

summers and heat waves) in the country often result in catastrophic floods, such as those seen 

in the second half of 2022.where unprecedented floods occurred as a result of GLOF. The 

objective of our paper is to evaluate Pakistan's current climate change policy and to oversee the 

challenges faced by authorities in getting rid of torrential floods. Did Pakistan adopt the policies 

needed to overcome the floods? If it did, then what are the main causes of its outburst, and 

where do we lack in policy implementation that needs to be changed? In this study, we assess 

the extent of the GLOF threat in Pakistan, its impact on the country's people, water security, 

and economy, and the necessary adjustments to either mitigate or prevent it. 
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ABSTRACT 

Glaciers lakes outburst flooding becomes a challenge in high mountain of Asia. Due to 

warming environment, the glaciers are retreating and surging increasing trend in this Region. 

The present study aims to investigate the glaciers lakes using GIS and Remote Sensing. 

Through satellite product, the combination of different bands and ground truthing, lakes 

mapping was estimated. This research work also aimed to identify the water body considering 

different thresholds of areas using Sentinel 2B product. Considering the different socio-

environmental factors, the lakes probability was determined. The attribute table is consistent on 

area, volume, and slope. First lakes were categorized into high, low and medium probability. 

The highest score bases on probability approach were shisper lake, which is currently event also 

occurred. The current study will help policy maker to address the current challenge of GLOF 

through proper monitoring. 
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ABSTRACT 

Pakistan has largest number of glaciers outside poles, approximately 7000 out of which 3044 

have glacial lake. According to an estimate about 33 lakes have been identified as prone to 

GLOF (Glacial Lake Outburst Foods) event. GLOF are accidental event causing eruption of 

millions cubic meters of water along with debris, resulting lives, infrastructure and economic 

losses. According to PMD (Pakistan Meteorology Department) there are about 30 events of 

GLOF have been reported from July and August of this year, particularly in Chitral and G.B 

areas. There are different causes of GLOF such as earthquake, climate change and temperature 

rise and breaking down of moraine dams etc. Rising temperature and climate change are 

causing numerous impacts globally, from sea level rise to droughts, floods, heatwaves etc. Due 

to climate change induced global warming, there is rapid melting of glaciers in northern areas 

of Pakistan such as Gilgit Baltistan and KPK (Khyber Pakhtunkhwa) endangering about 7 

million population of which 26 percent population is already under poverty line. GLOF events 

also contributing to water security issues as we don’t have capacity to store melted water. 

According to a research glacier are losing about foot and half of ice since 2000 and climate 

change have significant role in this event. People residing within 20km are more vulnerable to 

GLOFs. Measure such as early warning system, installation of latest weather stations and rain 

gauge systems should be applied in remote areas for surveillance and management of GLOF. 

Key words: GLOF, Climate change, Global warming, Sea level rise, Early warning systems. 

  

mailto:asadabbasmanj@gmail.com


34 

Geophysical Investigation of Subsurface Glacial Lake Outburst Flood Lake 

Development at Bindo Gol Valley under Changing Climate, Pakistan 

Umair Bin Nisar1*, Athar Hussain1&2, Sarfraz Khan3 

1Centrefor Climate Research and Development, COMSATS University Islamabad,  

Park Road, Tarlai Kalan, Islamabad 

2Department of Meteorology, COMSATS University Islamabad, Park Road, Tarlai Kalan, Islamabad 

3National Centre of Excellence in Geology, University of Peshawar,  

Peshawar, Khyber Pakhtunkhwa, Pakistan 

Correspondence: umair.nisar@comsats.edu.pk 

 

ABSTRACT 

Glaciers are direct indicators of climate change. Increasing temperatures throughout the world 

have resulted in glacial melting. The rapid glacial melting triggers several glaciological hazards 

in mountainous communities of the world. Pakistan is home to three mountainous ranges 

Hindukush, Karakoram and Himlayas. It is an important beneficiary of third pole as head water 

of its major rivers lie in that region. Climate contributed temperature and precipitation has 

triggered several glaciological hazards in mountainous regions of Pakistan. Glacial lake 

outburst flood is a growing threat in mountainous communities resulting in damage to 

infrastructure and livelihood. The study area is Bindo Gol Valley glacier in Chitral region, 

Khyber Pakhtunkhwa province of Pakistan. The area has experienced repeated GLOF events in 

recent years.  

The results are achieved by integrating meteorological (temperature, precipitation) and 

geophysical (Ground Penetrating Radar (GPR)) data to identify glacial architecture and 

possibility of GLOF lake development. Several moraines filled crevasses were identified (from 

GPR) mostly towards the center and south of the study area. Some of these crevasses were 

connected to the surficial running water channels that were also detected by GPR.  

A dense network of cavities was identified towards southeast of the glacier, despite being 

shallow, these cavities could facilitate the development of GLOF lake. The study indicates a 

good relationship between geophysical (presence of crevasses and subsurface cavities) and 

meteorological (variations in temperature and precipitation) data for the identification of source 

for the accumulation of larger volumes of the water possibly resulting in GLOF events. 
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ABSTRACT 

In this research, the adsorption of Moxifloxacin (MOXI) antibiotic on banana peel from 

aqueous solutions was studied. The adsorption of the MOXI using banana peel adsorbent was 

investigated under batch conditions. Characterization of grounded banana peel was done using 

FTIR, SEM and Zeta potential techniques. During adsorption batch experiment various 

parameters such as effect powdered banana peel dose, initial antibiotic concentration; contact 

time of adsorption and the agitation speed were optimized. It was observed that the maximum 

93% with RSD 2.98% MOXI removal was achieved at 150 mg dose of banana peel at 45 min 

contact time and 20 ppm antibiotic concentration with 100 rpm shaking speed. The adsorption 

models were linearly well fitted to both Langmuir & Freundlich isotherm models and pseudo 

second order kinetic model. The results showed that maximum adsorption capacity calculated 

was 221.5983 mg/g whereas the constant value K2 for kinetic pseudo-second order measured 

was 0.04751 for MOX at constant pH (pH 6) and room temperature. Hence, this study 

demonstrates and proves that banana peel could be an effective bio-adsorbent for the removal of 

the selected antibiotic from aqueous media. 

Keywords: Banana Peel, Bio-adsorbent, Removal, Moxifloxacin 
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ABSTRACT 

Water pollution is a serious threat to living entities on the earth planet, which has detrimental 

impacts on human health, agricultural, and aquatic life. The most hazardous class of Chemical 

water pollutants is POPs (Persistent organic pollutants), applied to control insects and unwanted 

weeds from an agricultural perspective. Worldwide, the most widely used POPS is Atrazine 

which is classified as an organochlorine-herbicide pesticide (OCPs), to kill unwanted weeds 

such as broadleaf weeds and Spanish needles. Atrazine has lethal impacts in 2 to 15 µl/L doses 

on fish species like grass carp. The atrazine pesticide type S-triazine mainly caused endocrine 

disruption in pregnant women, infant's growth retardation, physiological, and physical 

disorders. Moreover, Atrazine inhibits the microalgae; that survive in aquatic water bodies to 

fulfill the nutritious requirements of aquatic life. For, the transition metal (Titanium dioxide) 

nanoparticles are highly sensitive to removing atrazine pesticides, because of their high 

porosity, large surface-to-volume ratio, smallest particle size, and high adsorption capacity. To 

check the effectiveness of TiO2 NPs, the UV-Spectroscopy of synthesized TiO2 Nanoparticles 

was determined in the absorption range of 300-700 nm, which reveals the strong absorption 

peak of UV-Visible spectroscopy to remove atrazine, POPs from real water sample. The 

Particle size and surface area of TiO2 NPs was characterized through the X-ray Diffraction 

(XRD) technique in the most feasible range of 74 nm and 19.26 m2/g. The overall efficiency of 

nanoparticles shows the highest adsorption level of atrazine on the surface of TiO2 

Nanoparticles. Therefore, the nanotechnology is a highly reliable, economically viable, and 

Eco-friendly technique to overcome the issue of persistent pollutants in water and to save 

aquatic life. 
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ABSTRACT 

Access to adequate and safe drinking water is a human right and its provision is the 

responsibility of state. This responsibility has been conferred through the Constitution of 

Islamic Republic of Pakistan, Vision 2025, National and Provincial drinking water Policies and 

International Commitments such as Sustainable Development Goals (SDGs). Drinking water is 

basic necessity for human survival and a highly important water resource. Drinking water is 

important to daily life and plays a vital role in the development of society. Its monitoring to 

assess its fitness for drinking is a first step towards its management. Pakistan Council of 

Research in Water Resources (PCRWR) with the collaboration of Islamic Relief Pakistan has 

conducted a water quality assessment survey of water supply resources of Bagh City AJ&K 

under the project Sustainable and Equitable Water Solutions (SEWA) in AJ&K, during the 

period of October-2020 to April-2021. 50 water sources were tested and out of these 26 were 

monitored in phase-I and 24 sources in Phase-II. The test results of all the samples showed that 

84.62% sources were found unsafe in the year 2020, while follow up-water quality assessment 

of these water sources during 2021 declared that 58.33% were found unsafe for drinking due to 

prevalence of Bacteriological Contamination, and Turbidity. The Islamic Relief has improved 

the community safe water supply from 15.38% to 41.67% by the installation of filtration units 

on the unsafe water sources/ contaminated springs water at Bagh City following the 

recommendations of PCRWR. The analytical result further showed that overall (66%) of the 

sources were found to be unsafe mainly due to Microbial Contamination (66%), Fecal 

Contamination (50%) and Turbidity (44%). Presence of fecal contamination represented by the 

E-coli in 25 water sources is important and requires immediate attention. These findings 

demand the due attention of implementing agencies to undertake appropriate remedial measures 

such as source protection, pollution control, water treatment, capacity enhancement of water 

supply professionals and mass awareness on value of springs and safe water. Springs in Bagh 

are a unique and invaluable natural resource. However, these are under constant threat due to 

degrading environment. A comprehensive understanding of the spring systems and monthly 

water quality monitoring of spring water will provide the basis for their protection and wise use.  
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ABSTRACT 

Safe drinking water is the basic human right and a prerequisite for healthy survival. With 

increasing population and anthropogenic activities, this natural resource is in danger. The 

situation is more alarming in developing countries where timely monitoring and maintenance is 

not being followed. The present study is based on the water quality monitoring of filtration 

plants installed in the second most populated city of Pakistan, Lahore. Around 100 drinking 

water samples were collected from the filtration plants installed indifferent localities of Lahore. 

Physico-chemical parameters, Arsenic and Microbiological (bacteriological) contaminants were 

analyzed using the standard procedures and multivariate indices. The health risks were 

estimated based on the results. Analytical water quality results of all the water filtration plants 

were compared with WHO and PSQCA standards for drinking water. The results of study 

showed that out of total 100 filtration plants, 6% of filtration plants have shown prevalence of 

bacteriological contamination in the water being supplied. Arsenic concentration was found 

above permissible limits in 56 % of filtration plants (WHO guideline value is10 ppb). Hazard 

index of arsenic was less than 1 in adults and children. Children are found more prone to health 

hazards of water contamination.  
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ABSTRACT 

A lot of water and chemicals are used by different industries for a variety of purposes, after the 

required product is made, the water is turned into wastewater which harms aquatic and human 

life. Therefore, it must be treated before being discharged into waterbodies. Different 

techniques are used to treat industrial effluents. Medium Density Fibreboard (MDF) board 

industrial effluent contains formaldehyde pollutant, which is mutagenic and carcinogenic. This 

study focuses on electrocoagulation treatment of Formaldehyde (FA) removal. The 

experimental setup is based on aluminium electrodes, a DC power source, a 500 mL Pyrex glass 

beaker, and a magnetic stirrer. And all experiments were performed in batch mode. The effect 

of operating parameters such as Time (0-210 mins), Current (1-3 A), electrode distance (10-20 

mm), and mixing speed (60-100 rpm) was conducted to get an optimized parameter for 

maximum removal of FA. The sludge sample analysis was conducted to resolve the issue of 

sludge generated from the EC reactor. A kinetic study was also carried out to check the 

mechanism of Electrocoagulation on the removal of FA. The best removal efficiency of FA was 

obtained at optimum 150 mins, 2.5 A, 15 mm, and 80 rpm about 55.5%. The general parameters 

were also analysed such as TDS of about 85% and pH varying to 7.5-8.The kinetic study 

resulted that the pseudo first order kinetic model is more suitable for the removal of 

Formaldehyde (FA) with a regression coefficient of0.8332 and rate constant of0.0003.The 

sludge sample was collected and dried at 150⁰C for 4 hours and then analysed for SEM-EDX 

(Scanning Electron Microscopy-Energy Dispersive X-ray spectroscopy), it was observed from 

this analysis that the SEM image of the sludge is seem likely to be a shiny particle and the EDX 

results in elements include N 40%,C20%, O 32%, and Al 6%. The pollutants of real industrial 

effluent were efficiently removed by the EC method. A kinetic model pseudo first order is 

better fits for the EC process. The sludge analysis resulted that a further study may be 

conducted to highly use nitrogen nutrient-rich sludge for agricultural purposes.  

Keywords: Medium density fibreboard, electrocoagulation, wastewater, formaldehyde. 
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ABSTRACT 

One of the most emerging problem nowadays is the wastewater released from the industrial 

sector of Pakistan which is unfit for recreational purposes whereas textile industries are 

providing a major contribution in the economic sector of Pakistan but the wastewater released 

from it is highly toxic possessing various organic compounds. The theme of this study focuses 

on the removal of Indigo Carmine which is a toxic, hazardous and carcinogenic dye released 

from the denim textile industry by preparing a novel adsorbent from the waste material of sugar 

industry produced as a by-product of sugarcane juice extraction. The adsorbent was prepared by 

a chemical modification of HNO3 (nitric acid) in order to enhance its adsorption capabilities. 

The surface property of prepared adsorbent was also characterized by Fourier Transform 

Infrared Spectrometry and Scanning Electron Microscopy which confirmed the presence of 

alkyl halides, amides, nitriles and alcohols and showed a morphological surface of the prepared 

adsorbent that helps in adsorption. Various parameters such as effect of adsorbent dosage, pH, 

temperature and concentration of the dye solution were optimized to check the efficiency of the 

prepared adsorbent. The adsorbent showed promising results at normal pH range (6.5), 

minimum dosage of adsorbent, higher temperatures and concentration with a maximum 

adsorption capacity of 138mg/g. The experimental data followed Langmuir isotherm with a 

good correlation (R2 = 0.97). The thermodynamic study revealed the process to be spontaneous 

and endothermic in nature while the kinetic study proved pseudo second-order model fits the 

best. The fixed bed column analysis was also performed to achieve a breakthrough curve of the 

adsorbent obtained at 0.5 (Ct/CO) and the experimental data showed Thomas model to be the 

most suitable fit with a good correlation of (R2 =0.97). Thus it could be concluded that press 

mud could be a good adsorbent for the treatment of Indigo Carmine dye and it is most suitable 

as it is economically feasible and cheap. 

Keywords: Press mud, Adsorption, Wastewater, Dye, Indigo Carmine and Textile Industry 
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ABSTRACT 

The purpose of this study was to development of Indigenous Arsenic treatment unit for drinking 

water samples. The water samples were collected from different sampling points of Tehsil 

Sakrand from installed hand pumps and tube wells. The Indigenous Arsenic treatment unit for 

drinking water was developed locally and comprises of three layers i.e. Rusted iron nails 

activated carbon from milled rice husk with three layers, each with iron nails, activated carbon 

and milled rice husk from the top to bottom. The arsenic contaminated samples were introduced 

from top layer and treated samples collected from bottom of unit through tap valve. The arsenic 

contamination of the samples was checked before and after treatment with the help of arsenic 

measuring kit. The contact time of the samples through the beds of developed unit was around 

30 minutes. The highest concentration of arsenic in groundwater samples was found 250 ppb 

taken from village Mir Muhammad Kalhoro. No all the samples were successfully treated for 

arsenic contamination. It is concluded that the developed unit is a suitable and indigenous and 

effective for the treatment of arsenic contaminated samples up to 250 ppb concentrations. 
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ABSTRACT 

Urban areas under the influence of multi-industrial activities with arid and semi-arid 

environments witness the significant increase in environmental pollution especially in the water 

sector. In this study, total dissolved solids (TDS), pH and Arsenic (As) concentration were 

explored depth-wise from a drilled bore hole at main Raiwind Road, Thokar Niaz Baig near 

River Ravi, Lahore. The concentration of the TDS profile was found poor at the upper ground 

level, while moderate and excellent at the higher depth level, indicating that top shallow aquifer 

containing high salts, was produced due to local inputs of residual effluents that are discharged 

into the Ravi river and, to some extent, from water evaporation. In the case of As, a minimum 

value of 0.59 ppb was found for arsenic in the shallow groundwater, whereas the arsenic value 

increased downwards, indicating a maximum increase of 18.78 ppb in deep groundwater. The 

variation in arsenic values are influenced by natural and as well as anthropogenic activities. The 

results of TDS and As concentration above World Health Organization (WHO) guideline values 

in some depth ranges can be harmful to human health. 

 

Keywords: Arsenic; borehole; groundwater quality; total dissolved solids; 
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ABSTRACT 

The sugar industries of Pakistan play a fundamental role in the development of the socio-

economic sectors of the country, in Sindh, out of 18, seven sugar industries with distilleries are 

in operation. The anaerobic digestion of spent wash (wastewater from the distillery industry) 

produces biomethanated spent wash, which is enriched in nutrients but also causes a number of 

cumbersome, complex issues like turbidity in the water and impairment of the biological 

activity of the water making it unsafe to dispose of directly in the environment. Furthermore, 

press mud is a nutrient- and organic-rich by product of sugar mills that poses a significant 

disposal challenge, while direct application to soil may accelerate the growth of some 

pathogenic fungi. In this study, the biomethanated spent wash was treated using an evaporation 

technique before being combined with the press mud in a variety of ratios to produce organic 

fertilizer. A bubble column evaporator is used for the post-treatment of biomethanated spent 

wash in order to increase the nutrient content for the production of fertilizer. Furthermore, the 

characterization results showed that biomethanated spent wash still posed significant chemical 

oxygen demand, biochemical oxygen demand, high quantities of total solids, and high content 

of potassium, similarly after evaporation nutrient concentration is increased. It has been shown 

that developed organic fertilizer has a 10% potassium content and is 4% enriched in nitrogen 

compared to other elements. The best ratios (biomethanated spent wash: press mud) for 

producing organic fertilizer were found to be 1, and 3. It has been noted that as the ratio 

increases, the concentration of NPK in organic fertilizer increases. Therefore, the production of 

organic fertilizer from waste results in zero effluent discharge and might be used as an 

alternative to synthetic fertilizers because it is cost-effective, and improves soil conditions. 

Keywords: Press mud, Organic Fertilizer, Biomethanated spent wash and Evaporation. 
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ABSTRACT 

Presence of arsenic in water sources has been a serious concern worldwide. Therefore, the 

current study focuses on the adsorption of arsenic from synthetic water using 

macroalgaebiochar modified with Iron oxide. To examine the morphology of biochar, the 

Scanning Electron Microscopy (SEM) was used. The functional groups of biochar was 

investigated using Fourier Transform Infrared Radiation (FTIR) test. Whereas, Energy-

Dispersive X-ray Spectroscopy (EDS) was used to analyze the elemental composition of 

biochar. The FTIR and EDS results showed that the presence of functional groups sticked on 

the porous surface of biochar and EDS showed that high carbon contents after modification of 

the biochar. In the batch adsorption study, the influence of various parameters such as pH (2-

10), initial concentration of arsenic (2-10 mg/l), contact time (30-150 minutes), adsorbent 

dosage (20-100 mg/50ml) were investigated. The equilibrium isotherm and kinetic studies were 

also conducted to better understand the adsorption process. Results showed that the maximum 

adsorption was obtained 93.7% at a dosage of 100 mg/50ml, initial concentration of arsenic of 

10 ppm, pH of 7 and contact time of 90 minutes. The isotherm study indicated that the 

Langmuir isotherm followed by adsorption, which showed monolayer homogeneous adsorption 

took place on the surface of the biochar. For kinetics, the pseudo second order was supported 

which confirms chemisorption. According to the findings, it is concluded that the modified 

macroalgaebiochar can effectively remove arsenic from synthetic water. 

Keywords: Arsenic, biochar, brown seaweed, iron oxide 
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ABSTRACT 

Distillery spent wash is one of the most serious environmental problem because it is the 

undesirable residual liquid waste produced during the alcohol production process. Phosphorus 

is a precious resource, and at present rates of consumption, the world's phosphate rock stocks 

will soon be exhausted. In this study, a chemical experimental process is used to optimize the 

recovery of ammonia and phosphorus using struvite precipitation from synthetic effluent from 

distillery spent wash. The following study was executed to assess the effect of, different molar 

ratio on precipitation of struvite. The molar ratio of NH4:PO4 and Mg: P was optimized for the 

current study. The pH was raised up to 9.0 and the results showed at NH4:PO4 1:1, the PO4-P 

recovery from synthetic wastewater is 88.8%, 2:1 shows increasing up to 92%, 3:1 shows 

quickly increasing 98.5%, and at 4:1, 5:1, showing decreasing at 94% and 92.5%, respectively. 

The Mg: P molar ratio is another important factor in struvite precipitation. The results indicate 

that raising the Mg: P ratio to 1:1 increased PO4-P recovery by 90%, increasing the Mg: P ratio 

further to 1.25:1, 1.5:1, 1.75:1, and 2:1 results in PO4-P recovery of 94.5%, 96.5%, 92.5%, and 

92%, respectively. The greatest recovery was found at NH4:PO4 3:1 98.5% and Mg: P 1.5:1 

96.5%. Regarding phosphate recovery, the experimental results were fairly consistent. The 

results of this study have demonstrated that recovering phosphorus and ammonia by struvite 

precipitation from distillery wastewater is an environmentally friendly and novel way to treat 

wastewater that is nutrient-rich economically. The recovered struvite may also be utilized as a 

slow-release fertilizer for plants. 

Key words: Struvite, Magnesium ammonium phosphate, Fertilizer, Phosphorus recovery 
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ABSTRACT 

Textile sector has been identified as one of the major industrial source of water pollution in 

Pakistan, posing a high level threat human health and environment of water body systems. 

Being water-intensive, textile production processes generate high volumes of effluents carrying 

harmful chemicals. The dye wastewater badly impacts aquatic life and photosynthetic function 

in plant.  This consequently requires appropriate effluent treatment system before releasing 

these streams in the environment and water body systems. The fact, that Pakistan is amongst the 

most overpopulated and thirsty country of the world adds to the gravity of the crisis. This 

demands an effective wastewater management in the textile sector of the country.  

This paper summarizes the processes that generate textile wastewater streams and the typical 

composition of these streams. The most commonly practiced water treatment processes have 

been reviewed and compared based on their effectiveness and efficiency.  The R&D areas of 

high potential have also been highlighted.  
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ABSTRACT 

Orphaned children are a vulnerable population that is particularly susceptible to contagious 

diseases [1]. Educational interventions are regarded as the most efficient way to improve hand 

hygiene practices and prevent bacterial infections [2]. This study was conducted on the orphan 

children of Sindh. Two districts of the Hyderabad division were selected (Hyderabad and 

Jamshoro). One was governmental (Darul Ehsas in Hyderabad) and the second was non-

governmental (SOS children’s village in Jamshoro). Pre-assessment, educational interventions, 

and post-assessment were the three aspects of this study. Utilizing a designed questionnaire on 

hand hygiene behaviors, the assessment aspect was completed. The questionnaire was designed 

with 15 questions regarding hand hygiene such as hand washing before and after the meal, after 

the defection, utilizing public transport, and after coughing or sneezing. The designed checklist 

was also used to observe the method of hand washing. Educational interventions introduced to 

the orphaned children of both orphanages include hand hygiene kits (soap, leaflet, and a hand 

towel), lectures including (the importance, right moments, significances of hand drying and 

proper duration of hand washing), video sessions on the correct method of washing hands, 

demonstrations, and displayed posters on walls. Microsoft Excel and a Statistical package for 

social sciences software were applied to analyze the information gathered from the survey used 

to assess the hand washing behaviors pre and post-interventions. Our study revealed these 

findings regarding hand hygiene practice before the meal (43.7%), after the meal (38.5%), after 

defecation (77%), before sleep (23.7%), after utilizing public transport (3%), after sneezing, 

coughing or nose blowing (11.9%). The improvement was seen in post-intervention, before the 

meal (75.7%), after the meal (75.7%), after defecation (98%), before sleep (91.2%), after 

utilizing public transport (53%), after sneezing, coughing or nose blowing (85.3%). The 

outcomes of hand washing steps in pre-assessment, only 88.1% rubbed the dorsal side, 62.2% 

rubbed the palm, 24.4% cleaned the fingertips, 14.8% scrubbed between fingers, and 0% dried 

hands. While the improvement was seen in post-intervention 91.9% rubbed the dorsal side, 

75.7% rubbed the palm, 43.4% cleaned the fingertips, 35.3% scrubbed between fingers, and 

27.2% dried their hands. The children ranging between ages 7 to 10 and 11 to 14 had adequate 

hand hygiene practice as compared to children between 3 to 6 ages. So it is concluded that 

overall hand hygiene practices improved post-intervention. To enhance the children's hygienic 

practices, educational interventions must be implemented in other orphanages. Each toilet door 

should have promotional posters describing proper hand-washing methods and the right 

moments.  

Key words: Hand washing practices, assessment, educational interventions, orphan children 

mailto:jamiljan197@hotmail.com


49 

Combined Adsorption Distillation Technique to Treat RO Membrane Reject 

Water 

Tanveer Ahmed Gadhi1*, Tayyab Ahmed Qureshi1, Sikandar Lodhi1,  

Sanam Bhatti1, Rasool Bux Mahar1 

1U.S. Pakistan Center for Advanced Studies in Water (USPCASW), Mehran University of 

Engineering and Technology, Jamshoro 76062, Pakistan 

*Corresponding Author Email: tanveer.uspcasw@faculty.muet.edu.pk 

 

ABSTRACT 

Reverse osmosis membrane reject-water (RORW) is high in Total Dissolved Solid (TDS) and is 

an environmental concern if not treated correctly. Most of RORW ends up in rivers, increasing 

TDS in water, increasing salinity and affecting aquatic life. This research proposes to treat RO 

Reject Wastewater via Combined Adsorption Distillation (CAD) Technique. This technique has 

many benefits, and the RORW with high TDS could be separated from a concentrated load of 

minerals, elements, and dissolved solids via evaporation and adsorption, while the recovered 

distillate could be re-used as freshwater in textile processing producing fresh water and 

adsorption of salts for safe disposal. Distillation removes most of the organic components and 

kills bacterial contamination. Meanwhile, the adsorbent captures the Total dissolved solids 

(TDS) and organic load (OL) during distillation. Two different composite adsorbent media 

(CAM) were used C1, comprised of (20% Activated Carbon, 30% River Sand and 50% Clay), 

and C2, comprised of (20% Activated Carbon, 30% Sand, 50% Brick Clay). In this study, RO 

reject water with TDS of 6700mg/L was acquired from Al-Rahim Textile Mills (ART). A lab-

based and pilot scale study was conducted to analyze the effect of Adsorptive Distillation. 

Initially, a lab-scale distillation set-up was used, with the treatment of one liter of the collected 

RORW heated at different temperatures (105, 110, and 120°C), time (2hr, 2.5hr, 3hr) and 

dosage (2g/l, 5g/l and 10g/l) of C1 and C2. The maximum TDS removal (96%) was recorded at 

110°C. By varying dosages of CAM (2g/l, 5g/l and 10g/l). The results indicated that at 10g/L 

dosage of C1 and C2at lab scale resulted in TDS removal of 96 and 97%. After optimizing the 

lab-scale conditions, apilot-scale CAD unit of 10 liters capacity was designed and fabricated 

(including an adsorption-distillation bed, heating coils, condenser and water inlet and outlet 

fitting). The fabricated pilot-scale unit was operated at USPCASW, MUET, Jamshoro, and TDS 

removal efficiency of 99% was achieved. Meanwhile, adding adsorbent media increased the 

salts removal efficiency, and the CAM was re-used after backwashing. This showed that 

adsorption distillation could treat RORW and highlight the future research area for RO-reject 

water treatment. 

Keywords: Adsorptive Distillation, Adsorption, Composite Adsorbent, TDS Removal, Saline 

water Treatment, Reverse Osmosis Water Treatment  
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ABSTRACT 

Soil Salinity is one of the major environmental issue Pakistan is facing in 21st Century, almost 

6.8 million hectares of irrigated agricultural land in Pakistan is affected by it. This resulted in 

decreasing fertility and productivity of land and also impacting the yield of crops. The aim of 

this study was to determine the effects of various concentrations of salt on soil and mitigating 

these impacts using various treatments. Treatments with three different methods at different 

ratios was done i.e. acid washing, microbial and banana waste biochar treatment. Meanwhile, 

the effect on the soil's physical and chemical properties, along with soil characteristics, plants' 

growth and the number of leaves, were monitored to determine the impact of these treatments 

on them. Results showed increased soil nutrient content with these treatments, while improving 

soil pH, electrical conductivity (EC), water holding capacity (WHC), and Cation Exchange 

Capacity (CEC). The physical properties of the saline soil were analyzed at the lab level, such 

as WHC, pH, EC, Nitrogen, Phosphorus and Potash (NPK). Treatment with combined biochar, 

strong acid (H2SO4), and microbes improve the soil's physio-chemical properties. Biochar and 

bio-chemical treatment were applied in 10 pots at rates of 10%, 20% and 30% of 90%, 80%, 

and 70% of the soil in pots. The effects on the soil's physical and chemical properties were 

improved. pH and EC were improved in Control pots pH and EC were 6.59 and 1303 mS/m. 

Meanwhile, after treatment with 10% of Acid wash, 20% of microbes and 30% of biochar the 

pH of the soil was improved to 6.8 and EC to 70 mS/m. With the above-combined treatment, 

Potassium and nitrogen value were also improved (K in control 2.593 mg/Kg and improved 

4.628 mg/Kg) and (N in control 4.714 mg/Kg and improved 29.02 mg/Kg). Water holding 

capacity of control pots were 64%, which after treatment increased to 98% and CEC) value was 

decreased to 3.4 meq/g. The best results were obtained at 10% of acid, 20% of microbes and 

30% of biochar treatment.  

Keywords: Soil Salinity, Banana Biochar, Bio-Chemical, Nutrient Water-Uptake, Water 

Holding Capacity.   
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ABSTRACT 

Heavy metals contained in industrial effluent and wastewater are significant environmental 

contamination hazards. Examples of heavy metals are considered: copper, silver, zinc, 

cadmium, gold, mercury, lead, chromium, iron, nickel, tin, selenium, molybdenum, cobalt, 

manganese, and aluminum. These metals have a major potential to enter the human body and 

cause cancer, bone and brain damage, and damage to the nervous system. Moreover, abundant 

banana waste production and open burning is an environmental issue. This study offers a 

distinctive, affordable, widely available, and insoluble solution in most solvents' adsorbents. 

Dried and ground banana leaves (BL) are used as adsorbents and precursors to produce 

activated carbon in a carbonization reactor. A comparison study was investigated between non-

activated and chemically activated carbon (CAC) thermally activated carbon (TAC) adsorbents 

for Lead(Pb), Nickel (Ni), Chromium (Cr), and mixed solution removal from wastewater. 

Characterizations using a scanning electron microscope and Fourier-transform infrared 

spectroscopy showed that the synthesized Banana leaves had a rough surface, porous structure, 

Aromatic ring, Nitro compounds and other functional groups. The effects of initial 

concentration and time were investigated. The results of the adsorption study showed 

significant sensitivity toward the Pb, Ni, Cr, and mixed solution ions at optimum conditions. 

The ions uptake was increased with increasing contact time and agitation speed, and it achieved 

the best selectivity and removal efficiency of Pb (66%, 95% and 96%), for Ni (60%, 93% and 

97%), and Cr(63%, 82% and 97%) in case of CAC and TAC, respectively, at the aqueous 

solution pH 4 and 5. The removal efficiency attained in the mixed solution was slightly lesser 

than individual ions. The kinetics studies show that the adsorption process follows the pseudo-

first-order kinetic model, and the pseudo-second-order kinetic model fits well. The results of the 

experiments proved that the developed adsorbents were superior to those that were previously 

in use. 

  

mailto:tanveer.uspcasw@faculty.muet.edu.pk


52 

Improvement of Soil Fertility and Water Conservation using Co-Composted 

Soil Amendment 

Shaista Mangi1, Tayyab Ahmed Qureshi1, Tanveer Ahmed Gadhi1*, Rasool Bux Mahar1 

1 US Pakistan Centre for Advanced Studies in Water (USPCASW), Mehran, University of 

Engineering and Technology, Jamshoro, 76062, Pakistan 

Corresponding author E-mail: tanveer.uspcasw@faculty.muet.edu.pk 

 

ABSTRACT 

Outdated water conservation and soil management methods in agriculture have decreased the 

productivity and fertility of lands in Pakistan. Using organic soil amendments for soil 

management and water conservation is one of the best practices adopted worldwide. Compost 

enhances soil porousness and forms aggregates and the soil structure. Biochar moderates soil 

thermal properties, buffers soil pH, enhances soil water holding capacity (WHC), and lessens 

soil bulk density. The present study involves the production of co-composted soil amendments 

consisting of biochar derived from plant biomass with a cation exchange capacity (CEC) value 

of 5.3meq/g and compost formed from sewage and animal waste 3.2meq/g CEC to enhance the 

nutrient water uptake capacity of the soil. This study aimed to prepare a co-composted soil 

amendment, optimize the ratios and mode of prepared amendments, and evaluate its properties. 

Co-composted soil amendments A1, A2, and A3, were prepared with three different ranges, 

between 10-30% of biochar to compost. Two crops, rigid guard and corn, were grown in sandy, 

clayey loam with less WHC of 38%. Eleven different pots were prepared, and the amendment 

to soil ratio was between 10-30%, also compared their results with control, compost, and 

chemical fertilizer pots. Pre and post-analyses were performed in the lab and field. WHC, CEC, 

Electrical Conductivity (EC), pH, Total Nitrogen (TN), Phosphorus (P), Potassium (K), Total 

Carbon (TC), Organic Matter (OM), and Total Organic Carbon (TOC) were analyzed. 

Moreover, plant height, number of leaves/plants, and fruit length were also analyzed. The whole 

process took 3-4 months. The best results came by adding 30% of amendment A3 (30% Biochar 

+ 70% Compost) to 70% of the soil, increasing the WHC of soil from 38% to 79.2%, potassium 

from 2.257 mg/Kg to 3.299 mg/Kg, and Nitrogen from 0.2779 mg/Kg to 19.04 mg/Kg and good 

plant growth at this ratio. The addition of resulting co-compost could be beneficial to improve 

agriculture-water productivity and soil health. 

Keywords: Co-composted soil amendment, water conservation, soil fertility 
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ABSTRACT 

Karimabad is a valley situated in the heart of Hunza district of Gilgit-Baltistan Pakistan. The 

region is blessed with a variety of natural resources, which includes mountains, pastures, fruit 

orchards but glaciers and springs provide the most prominent source of fresh water. The 

community is depending on spring water as a drinking water source in all seasons however due 

to limited availability of spring water the residents employ a variety of methods for water 

storage for later consumption. According to the questionnaire survey conducted in Karimabad, 

people were either using overhead water tank or Drums and bottles to store drinking water. 

Almost very few were washing the water storing container on regular basis among which 

storing in bottles were common. While households using overhead tanks never washes their 

water storing container. Besides having knowledge of water boiling practices people do not boil 

water before consumption. Moreover 26% respondents were not using proper lid or cover to 

protect water storing container while 74% were using lid to cover the water container. Water 

quality assessment and questionnaire survey showed that due to improper and inefficient water 

storing techniques the water contamination occur. A proper awareness sessions should be given 

to the community on regular basis regarding effective ways of water storing techniques at 

household levels. 

Keywords: Assessment, Household, water storage, Contamination, spring water 

  



54 

Eco-innovation for Sustainable Growth in Pakistan: Marble Sector 

Zubair Ahmed1* 

1US – Pakistan Center for advanced studies in Water, Mehran University of Engineering and 

Technology, Jamshoro 

*Corresponding Author – zahmed.uspcasw@faculty.muet.edu.pk 

 

ABSTRACT 

Marble Sector is considered one of the important sectors in Pakistan. There are more than 1400 

marble stone mines and more than 2700 marble stone cutting and polishing units. This sector is 

estimated to produce about 3.82 million tons of finished marble annually. Besides, this sector 

also contributes to environmental pollution and the exploitation of natural resources. Eco-

innovation is a complex process involving the production and exploitation of products, 

processes, services, or business methods that are novel to the organization (developing or 

adopting it) and results in reducing environmental risks and improving environmental 

sustainability. This study was carried out to investigate and introduce eco-innovation options in 

the marble sector to promote sustainable production and consumption in the marble sector. For 

this study, secondary data were collected from literature and published reports. The 

questionnaire survey and focused group meetings (FGMs) with marble stakeholders were also 

conducted at the Manghopir marble industries area, Karachi, to map the current status of marble 

industries. The marble sector also faces problems such as high electricity and water 

consumption, associated costs, and disposal of marble powder (slurry). Surveys and interviews 

revealed that, on average marble cutting industry in the Manghopir area has a monthly 

production of 1307 tons, while the polishing industry produces 220 tons of finished marble 

products. It is estimated that the average electricity consumption of the marble cutting industry 

is about 19500 units/month, and the marble polishing industry is about 2000 units/month, while 

each marble cutting industry generates 4000 – 5000 gallons/month of marble slurry. Marble 

Industries are paying higher costs for the disposal of marble powder (slurry) and machine 

maintenance. This study explored various alternative solutions to mitigate the environmental 

issues of the marble sector, including water and energy conservation, alternate energy use, and 

utilization of marble powder (slurry) as raw material for other products. In a focused group 

meeting with stakeholders, it is revealed that marble industries have three major barriers: 

technological, financial, and capacity. 
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ABSTRACT 

Water is one of the potent natural resource and base of life on earth. 71% of earth surface is 

covered with water but still water scarcity is an emerging issue. 71% is not freshwater that is 

not drinkable water for human beings. Only 3% (2% cryosphere, & 1% rivers, lakes, aquifers) 

is freshwater, and remaining 97% is in oceans that is highly saline. Introduction of undesired 

particles in water more than contamination limits cause water pollution which accelerate the 

water scarcity. There are 2 sources of pollution, natural or anthropogenic. Anthropogenic 

include industrialization, urbanization, population growth, agriculture, car wash stations and 

sewerage waste etc. Natural resources include dust storms, precipitations, leaching processes, 

and coastal intrusions. Water pollution change the physical, chemical and biological attributes 

of water which cause harmful impacts such as, environmental hazards, biodiversity loss, 

particularly public health and safety issues. Water scarcity and water pollution can be managed 

through different means additionally, type of sewage treatment depends upon the type of 

sewage, either it is industrial, domestic, or any other. One of the most common things is the 

sewage treatment plants which treat the water and other techniques involve the construction of 

wetlands, infrastructure development, gravity mechanisms, chlorination, aeration techniques, 

and radiation exposure etc. Change in human behavior is an awesome thing to manage the 

water resources, less use of water more conservation will happen. Treated water known as gray 

water and can be used in various processes, even some treatment make water as good as 

drinkable. We can use gray water in washing, bleaching, irrigation, sanitation and others, 

depending upon type of treatment. These altogether help us to cope the water scarcity and 

wastewater management. 

Keyword: Water as essential resource, Water scarcity, Water pollution, Sewage treatment and 

management. 
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ABSTRACT 

This planet is constantly threatened by environmental pollution. The tannery industry has 

become one of the major causes of air, water, and soil deterioration. The raw material used for 

the tanning process is the hides and skins of various animals. These are converted into finished 

leather products like shoes, jackets, bags, and sports goods after the tanning process. The color 

of wastewater from the tannery industry is blackish which contains solid waste, organic matter, 

and chromium. According to recent studies, this wastewater has EC, TDS, pH, BOD, and COD 

up to 23.08 µs/cm, 11.54 mg/L, pH 8.21, 420 mg/L, and 1123 mg/L respectively. While the 

NEQS for these parameters i.e. EC, TDS, pH, BOD, and COD are 7 µs/cm, 3500ppm, 6-9, 250 

mg/L, and 400 mg/L respectively. Although the tannery industry significantly contributes to the 

economy of Pakistan. This industry is the most important sector for export earnings due to 

which it ranked 2nd number in the economic status of Pakistan. It employs more than 5 million 

people and contributes 5% of the GDP of Pakistan.  There are approximately 600 tanneries 

present in three cities of Pakistan Sialkot, Kasur, and Karachi. Tannery waste pollutes the whole 

natural environment with trace metals and causes health problems like dermatitis, asthma, 

various neurological disorders, and hepatitis. This deterioration in water quality also severely 

impacts the biodiversity of the river. This type of wastewater can be treated biologically like the 

process of floating treatment wetland methods. In this method, some specific species of plants 

are used to treat effluent through phytoremediation. Synthesis of eco-friendly green ZnO Nano-

particles from algal sources can also help in decreasing the impacts of hazardous material 

released through the tanning process. The sludge process is also used for the treatment of 

tannery wastewater based on the aeration of this water by flocculation growth of biological 

parameters. In the end, it is concluded that the tannery industry is continuously deteriorating the 

quality of freshwater which disturbs the soil, air, biodiversity, ecosystem, and human health 

which can be minimized by employing the above-mentioned methods to save the environment.   

Keywords: Tannery wastewater, water pollution, NEQS, biological treatment.  
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ABSTRACT 

Marine biofouling is an ever-increasing problem faced by maritime countries from both 

environmental and economical points of view.  Accumulation of fouling organisms such as 

barnacles, sponges, mussels, seaweeds etc. on ship’s hull increases fuel consumption, emission 

of Green House Gases (GHG), and transportation of harmful alien or non-indigenous species. 

The consequences of biofouling are not restricted to shipping industry alone.  It poses an 

extensive challenge to other industries in developing technologies, especially in marine 

renewable energy sector and also in marine aquaculture sector. These industries rely on 

submerged equipment and structures to capture energy from offshore wave, wind and tide and 

to culture marine fishes. However, biofouling makes it difficult to keep the equipment and 

structures operational as biofouling requires regular maintenance and constant cleaning.   

The fouling organisms occurring in the coastal waters of Pakistan have received little attention 

and practically nothing is known about non-indigenous species that have been introduced in our 

coastal waters. A baseline study is therefore required for the better management and monitoring 

of the biofouling related problems. This being the case, the present study was initiated. Samples 

of macrofouling organisms were collected from navigational buoys, boat’s hull and jetty pillars 

located in the Manora Channel of Karachi Harbour, in October 2017 and May 2018. Five 

navigational buoys, one fiberglass boat and three concrete pillars were sampled. Seawater 

surface temperature, salinity, pH, and dissolved oxygen were recorded on both occasions. In 

laboratory, macrofouling organisms were identified to the lowest taxonomic level possible. A 

total of 47 species in 8 phyla were recorded. The most abundant group of macrofouling 

organisms was barnacles (51.1%), followed by segmented worms (19.7%), pelecypods (11.8%), 

and amphipods (9.9%). Crabs, gastropods, sea-anemones, isopods, sea-spiders, peanut worms, 

and insect larvae were also present in the samples, though in relatively small numbers. Species 

richness, diversity, evenness, and similarity indices were also computed using Microsoft Excel 

spreadsheet. 

Key Words: Biofouling, Manora Channel, Karachi Harbour, Pakistan 
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ABSTRACT 

Foodborne disease, also called foodborne illness is any sickness that is caused by the 

consumption of foods or beverages that are contaminated with certain infectious or 

noninfectious agents [1]. We have focused on sustainable Goals 2: Zero Hunger, Goal 3: Good 

Health and Well-being, and Goal 8: Decent Work and Economic Growth which target food 

security, that is the access to sufficient, safe, and nutritious food meeting needs for an active 

and healthy life [2], as on-site early detection of disease-causing bacteria before the 

consumption can lead to a nutritious and healthy life with no disease and economy stability 

from not spending a bunch of amount on health issue occurring from contaminated food 

ingestion. Early pathogen detection can determine the specific pathogenic bacteria present in 

the food sample, enabling the appropriate steps to be taken to prevent the food from spoiling 

and ensure that it is safe for consumption. Otherwise, consuming infected food and disposing of 

it will cause health and environmental issues, such as groundwater and surface water pollution 

from biohazardous waste disposed on land or/and dumped in water bodies. Our targeted 

pathogens are Salmonella typhi and Staphylococcus aureus, which are two of the top five 

foodborne pathogenic bacteria. To identify these pathogenic bacteria present in a food sample, 

datasets were prepared of each bacteria. The images for the datasets were captured with a 

smartphone camera through a portable optical microscopic device that we designed and created. 

The device is easy to use, compact, and portable and can transform any smartphone into a High-

Resolution Microscope. These datasets are then manipulated or enhanced with image 

processing so that bacteria can be accurately identified. Further, a machine learning model is 

developed which is trained, tested, and evaluated by the augmented datasets. The algorithm of 

the model learns from the images in the dataset and provides an outcome based on the dataset. 

A TensorFlow lite model is then created in the teachable machine website which is then 

exported into the android studio for application development. Finally, a smartphone app that is 

user-friendly and can identify accurate foodborne pathogens has been developed on the Android 

operating system. 
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ABSTRACT 

Affordable testing of water is an urgent need in poor countries like Pakistan, where my research 

interests focus on improving the quality of life for poor communities. Pakistan faces intense 

health problems due to water pollution and this problem is intensifying day by day. The work of 

this research is very advanced for microbial pollutant detection using electrochemical 

biosensor. Proper diagnostics and treatment is luxury that few can afford in Pakistan. In this 

present study, we reported the successful use of Azadirachta indica (neem leaves extract) by 

bottom-up method for the green synthesis of smallest stabilized economical iron oxide 

nanoparticles. The rapid reduction process proved the efficiency of Azadirachta indica (neem 

leaves extract) proved as strong reducing and stabilizing agents due to its antioxidants 

properties. Overall, the proposed green synthetic one pot method was simple and eco-friendly, 

and alternative to the conventional toxic reducing agents use before. After synthesized the 

nanoparticles size, shape, charge and functionality is confirmed by different analytical 

characterization techniques such as UV-Visible spectroscopy is the first initial characterization 

technique to confirmed the formation of nanoparticles and give the wavelength at 260 nm, The 

spherical size morphology of the iron oxide nanoparticles appeared in between the range of 20-

40 nm proved as an good catalytic property for developing a biosensor, FTIR proved the strong 

functional group interaction of iron salts with reducing agent. Zeta potential analyzer proved 

that particles are highly stable and contain a negative surface charge with a zeta potential value 

is −9.11 mV, The XRD pattern of Fe3O4 showed that six characteristic diffraction peaks of 

Fe3O4 were observed at planes 38° = (48) at 44.63° (165) at 48.95°, (25) at 64.77°, (28) at 

72.69°, (180) proved that particles are spherical and crystalline in nature. Then to check the 

catalytic performance of nanoparticles with the help of bipotentiostate electrochemical 

workstation (three electrode system) by developed a modified magnetic iron oxide 

nanoparticles biosensor by drop cast method using screen printed zensor (biosensor) as an 

working electrode to detect the specific E. Coli from synthetic water samples and then in real 

water samples of MUET water treatment plant having LOD of 0.425 CFU/mL with linear 

correlation value of R2 = 0.934 in the range of 101 to 107 CFUs/ml. The outcomes of this 

biosensor is to improve the drinking water quality of multiple systems of Mehran water 

treatment plant Jamshoro, Sindh. The novel alternative method for the monitoring of drinking 

water for pathogenic bacteria is specific, reliable, economical, fast, simple, less time consuming 

and less amount of chemicals, cost effective and highly stable compared with conventional 

methods. 
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ABSTRACT 

The land of Punjab is the part of interfluves system of Doabs. The study area is the western part 

of district Okara lies in the central part of Bari Doab. The investigations of groundwater 

condition were carried out integrally by using hydrogeophysical technique and physio-chemical 

analysis of groundwater samples. The Schlumberger electrodes array for electrical resistivity 

survey (ERS) was utilized as geophysical technique allied with lithological drill-logs and 

physio-chemical analysis of groundwater samples to obtain a comprehensive depiction of 

present subsurface groundwater condition of the study area. To investigate the subsurface 

hydrogeological conditions, thirty (30) vertical electrical soundings (VES) with Schlumberger 

electrodes arrangement at sparsely distributed locations were executed in study area. Three to 

six subsurface geo-electric layers are interpreted through electrical resistivity data modeling for 

different VES locations. The calibration is also carried out between lithological drill-logs and 

software-aided processed resistivity models of the study area. The alternating intermixed layers 

of sand, silt, silty clay, gravel and some kankar inclusions are interpreted in the study area. On 

the basis of geological settings and processed resistivity models, the interpreted resistivities are 

classified as very high, high, medium, low and very low. The interpreted results demarcate the 

spatial distribution of fresh, marginally fit and saline / brackish groundwater zones. The 

interpreted 2D and 3D models of the study area decipher that the salinity of groundwater starts 

just below the water table at northern part of the study area. The salinity increases with depth 

and covers almost 50% of the study area at depth of 300 m. Up to this depth, rest of the study 

area is interpreted to be saturated with fresh and marginally fit groundwater zones. Below the 

water table, low to very low resistivity layers are interpreted as saturated with marginally fit and 

saline / brackish groundwater respectively. The subsurface layers dominant with sand-gravel 

having medium to very high resistivities are considered as the most promising zones of 

good/fresh quality groundwater. However, yield of water in very high resistivity zones may be 

compromised to some extent at different subsurface levels due to the stiff kankar inclusions. To 

evaluate shallow groundwater conditions (up to 75 m) in details, a total of 40 well distributed 

shallow groundwater samples were taken from the study area for physio-chemical analysis. 2D 

and 3D models of total dissolved solid (TDS), electrical conductivity (EC) and pH were 

developed to observe the distribution of these parameters in the study area. Moreover, five 

sparsely distributed samples targeting the populated areas were selected for detailed physio-

chemical analysis in laboratory to determine cations, anions and arsenic content. The results of 

the detailed analyses are categorized according to the guidelines of world health organization 

(WHO). 
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ASTRACT 

Sugar industry is a very important agro-based industry and it discharges large amount of 

effluents into water bodies to create high pollution in water bodies which affects the plants and 

other living organisms. In the present research study, numbers of roots were calculated.  The 

results indicated that the increase in sugar mill effluents concentration caused a marked increase 

in hydrogen peroxide (H2O2) contents, activities of antioxidant enzymes such as superoxide 

dismutase (SOD), catalase (CAT), peroxidase (POD) and ascorbate peroxidase (APX) in maize. 

The impact of different concentrations (control, 5, 10, 25, 50, and 100%) of Chashma sugar mill 

effluent on seed germination, physic-chemical and nutritional parameters of maize was studied. 

The morphological parameters such as germination percentage, shoot length, root length, fresh 

weight and dry weight of seedlings, number of leaves and number of roots in maize. The 

increase in anti-oxidative potential enabled maize plants to withstand sugar mill effluents 

induced oxidative stress in maize. Results also showed that the morphological, physiological, 

physic-chemical ad nutritional parameters gradually decreased with increasing concentration of 

sugar mill effluents.  

Key words: Effluents, oxidative stress, Chashma sugar mill, Catalase, Water bodies. 
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ABSTRACT 

We live in a postmodern period where people face rapid changes in every sphere of life.  

Though there are many facilities available for the privileged individual in society nevertheless 

there are common challenges for the whole living creature on earth. Among them the challenge 

of climate change, pollution and water Management is on top. These environmental issues are 

more life-threatening for every living creature on earth as UN Secretary-General António 

Guterres shared this alarming situation in a press release in September 2022: 

“Floods, droughts, heatwaves, extreme storms and wildfires are going from bad to worse, 

breaking records with alarming frequency. Heatwaves in Europe, Colossal floods in Pakistan, 

Prolonged and severe droughts in China, the Horn of Africa and the United States. There is 

nothing natural about the new scale of these disasters. They are the price of humanity’s fossil 

fuel addiction. 

The world Health organization released a statement on November 7, 2022, in Europe climate 

change and air pollution kill an estimated 550 000 people in our Region each year out of a 

global estimated total of 7 million. So, this is our individual duty to save humanity from this big 

loss.  

In a recent report from September 2022, the World Bank reported there are 6.4 million deaths 

every year, caused by air pollution and climate change. About 95% of these deaths occur in 

developing countries. The cost of the health damage caused by air pollution amounts to $8.1 

trillion a year, equivalent to 6.1% of global GDP. 

Islam has a universal message for whole humankind for peace and development and our Last 

Prophet Muhamad Peace be upon him was sent by Almighty Allah as Rahmatulil Alamin 

(Blessing for the whole world). In this connection, the Holy Quran says "And whoever saves a 

life it is as though he had saved the lives of all mankind" (5:32). 

So. This paper will discuss the Islamic perspective on climate change, pollution & water 

management using primary sources like verses from the Holy Quran, and Ahadith traditions and 

will suggestions from an Islamic perspective to minimize the said issue.  
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ABSTRACT 

At this time, the problem of environmental pollution is becoming serious for the nations, the 

only reason for which is that humans have neglected the environment in the race for 

development thanks to science and technology in various areas of life and indulged in luxury. , 

the desire to gain wealth and profit by any means and to increase production at an unnaturally 

rapid rate, and to prioritize personal desires over the interest of society and quick gains over 

long-term gains, has become its mode. Due to which, undesirable and inappropriate changes 

have occurred in the physical, chemical and biological properties of air, water and land and the 

temperature of the earth has increased to a harmful extent, due to which the problem of global 

worming has arisen. Therefore, these changes have threatened the lives of humans and other 

living beings and there is a fear that their lives will end completely. While the environment is 

everything in which humans or other living things live. Therefore, land, forest, mountains, 

rivers, deserts, different types of living things such as humans, birds, insects and large animals 

and small living things are all essential components of the environment and all of them are 

necessary for each other in their natural life, but Now man has disrupted the interference in 

nature, due to which he causes air pollution, water pollution, land pollution, sound pollution, 

sea pollution. Pollution and radial pollution. There is a need now that in the light of Islamic 

teachings, effective measures should be taken to protect humans from the effects of 

environmental pollution so that humans can be protected from health hazards. 

Keywords: Human, Air Pollution, Water Pollution, Land Pollution, Sound Pollution.    
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ABSTRACT 

Poisonous and harmful substances are in abundance in the air, water, soil and human bodies due 

to human intervention and mismanagement of the resources of the earth, thus making future of 

both human beings and the planet vulnerable. Many of the environmental pollutions are 

interlinked beyond geographical boundaries thus require a global cooperation and coordination 

to resolve them, attention require both at individual (personal and professional) but mainly at 

national level (political) like public awareness, good governance, nuclear disarmament and 

development of ecofriendly technology. Environmental challenge also deals with the 

production, consumption and exploitation of the resources needed for mankind. Since the 

establishment of nation-states and a rise in industrial revolution, governments are trying to 

provide maximum luxuries facilities to her citizens and most often ignore the cost and effects 

faced by their own citizens and their surrounding countries in terms of environment crises. 

Studies show that this is the result of maximization of profit, mass productions, capitalism, and 

a wrong perception of life, such matters need to be addressed for a supportive habitat for human 

beings and other species. 

Religion fundamentally deals and address issues beyond boundaries and for mankind at large. 

This way it approaches the crises of environment not as an individual or national level but as a 

collective effort both in principles and strategies to make them social norms. Islam in a most 

comprehensive way teaches humanity about the concept of life and world simultaneously in a 

balanced manner stressing on the simple living, not a life of comparison but a life of 

contentment. In this paper an attempt will be made to understand different aspects of 

environmental challenges in relation with the Islamic perspective. 

Key Words: Environment, pollution, earthly resources, concept of life, ecofriendly, eco-

theology, industrial revolution, capitalism 
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A study of Water Pollution and Contemporary Requirements (in the Context 
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ABSTRACT 

The Water symbolizes life on the earth. All kinds of existence depend on water. Allah has 

created great reservoirs of water on this earth which cater to the needs of all living beings, but 

human negligence is making these resources polluted. Pollution not only poses threats to human 

life, it also endangers marine life and resources. These threats have been increased manifold by 

industrial revolution and increasing human population. The same factors are also responsible 

for the increased use of water. Many countries have employed distillation processes to provide 

clean water for the increasing demands of population, agriculture and industries. Islamic 

jurisprudence also takes into account different types of water, some of which can be used in 

cleansing rituals for worship, while Islamic Jurist accept it as "Istiḥalah"? The following study 

will outline the details of distilled water to see whether it can be used for daily chores and 

ablution rituals or not. 

Keywords: Qur’an, Water, Living hood, Islamic Prospective  
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ABSTRACT 

Today, as a result of various human actions, various types of environmental problems have 

arisen, due to which various types of environmental pollutions have arisen. Environmental 

pollution is the biggest problem and a huge challenge of the entire humanity in the present age. 

Due to these problems, human life is having a profound impact. One of these environmental 

pollutants is water pollution. Water on earth is a great blessing of Allah, without which no 

living being can survive. Allah Almighty has made water the cause of life and the source of life 

and has started life with it. Allah says that we have created every living thing from water. 

Similarly, it has been said in another place that Allah has created every living thing from water. 

The importance of water have been mentioned many times in the Holy Quran. There are 

mentions of rivers, seas and clean springs of water in several blessed verses of the Holy Quran. 

It can be automatically estimated, how much water is the great resource for human life. In the 

blessed sayings of the Holy Prophet’sملسو هيلع هللا ىلص, it is forbidden to pollute the water and it is emphasized 

to keep it clean. Islam has given us basic principles in this regard. Islam not only orders us to 

keep water clean and pure, but also prohibits us from using water resources unnecessarily. 

Clean water is the urgent need of the hour. Therefore, special attention should be paid to the 

cleanliness of the environment, so that our water resources are not polluted and these resources 

are saved from being destroyed and wasted and can be used by future generations as well. 

Therefore, in this research article, water pollution, its causes and damages will be specially 

reviewed and an attempt will be made to present a scientific and research discussion on the 

solution and remedy of this important problem of the present age in the light of Islamic 

teachings and the Prophet's  ملسو هيلع هللا ىلص  Seerah. 

Key Words: Water Pollution, Islamic Teachings, Seerah of the Prophet's ملسو هيلع هللا ىلص, Cleanliness, 

Future generations etc.  
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یت آولدیگ  احلظ ےس سج رطح اموحایلےکاےنپ احالت  اور مہ "اس ںیم وکیئ کش ںیہن ہک ااسنین اور ویحاین زدنیگ اک دارو دمار اپین رپ ےہ۔ اس ےیل اہک اجات ےہ ہک " اپین ےہ زدنیگ 

دنیگ ز اس ےک ارثات ااسنین ہ نک ےہ ہکلب ےیل ابت رصف آیب ویحاانت ےکاور اضفیئ آولدیگ اک اکشر ںیہ ایس رطح آیب آولدیگ ےس یھب ڑبی دح کت اتمرث ںیہ۔ ہی آیب آولدیگ ہن

ی آب ینعمب ہقلطم زیچںیور اس ےساےک ےیل یھب رطخانک ںیہ۔آیب اموحل اک ظفحت تہب زایدہ رضوری ےہ اور آیب اموحل ےس رماد  ےہ  اپین اور اپین  اک اموحل  ی
 اپین ےس  ںیہ۔ ظفل آبی

وحل ےک ےیل اشلگن  ےیل وبال اجات ےہ۔ امےکنکسم انبےن  ہگج وک دنار، آولدیگ اور اموحل و ریغہ آیب الہکںیئ یگ۔اموحل اک ظفل رھگ ، احتل، زدنیگ اور یسکےہ  اپین ےس ہقلعتم اایشء اج

"اک ظفل اامعتسل وہات ےہ ۔ دورسی رطف سج رطح رابین دہاایت اور وبنی امیلعتت Environmentںیم ظفل 

 

ة

 

یئ
 درس دیتی ںیہ اور اظنتف اک  اہطرتںیمہ اور رعیب ںیم "بیي

 ویکرکن اپک  وت اس ےس وکیئ اور زیچوہ اپزیکہ ہن یہاہطرت  ابلکل ایس رطح ہی امیلعتت آیب اہطرت وک یھب زلتسمم ںیہ۔ اس ےیل ہک اپین اہطرت اور اپزیکیگ اک ذرہعی ےہ اور ارگ آۂل

 وہ یگ۔

می یک آایت  اور رک اوررقآن ت وک ںیھجمسوطر رپ آیب آولدیگ ےک اصقنانت وک ںیھجمس، اس نمض ںیم وبنی امیلعتاب رضورت اس ارم یک ےہ ہک مہ نم ثیح اوقلم وعشری  

 وصرںیت اور اس یک فلتخم ،یگ اک وہفمم یب آولدااحدثی ہبیط ؐ یک روینش ںیم اس آولدیگ ےک دسابب اک اامتہم رکںی۔ ایس انترظ ںیم زری رظن قیقحت شیپ دختم ےہ سج ںیم آ

 وصروتں اک مکح ریست ہبیط اور وقیل ویلمع ااحدثی یک روینش ںیم شیپ ایک ایگ ےہ۔ ان

  دیگ۔یئ آولاضفآیب اموحل، اپین یک اتیمہ و رضورت،آیب اموحل ےک ظفحت ےک ااکحامت،آیب آولدیگ ےک اصقنانت،اموحایلیت اور دیلکی اافلظ:
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 '' ، االسم آابد2022صخلم رباےئ نیب االوقایم ''وارٹ اکرفنسن

 قرآن و سنت کی روشنی میں آبی وسائل کی ذخیرہ کاری: فوائد و طریقہ ہائے کار

Conservation of Water Resources in the Light of Quran and Sunnah: Benefits and Methods 

 ڈارٹک دمحم رمع افروق

 

ام رک  وک اہلل اعتٰیل ےن اینپ وتمعنں ںیم وطبر اخص اشلم رف(،  اپین30اجدنار زیچ وک اپین ےس دیپا ایک ےہ۔'' )االایبنء، آتی:اہلل اعتٰیل ےن  رقآن رکمی ںیم رفامای ےہ ہک '' مہ  ےن رہ 

 را اپین رہگاہمت! ارگ اے ربمغیپ! آپ رفام دےیجی ہک  ذرا وسوچںیمہ اس یک دقر داین اک مکح دای ےہ۔ وسرۃ اکلمل ںیم اراشد ابری اعتٰیل ےہ: ''
ی
ن ےہ وج الےئ اگ وک ارت اجےئ وت ایئ م

ویں ےس دنلبور آامسن یک اں ےس یھب اطع وہیت ےہ وہت(  اپین یسیج تمعن اینت وعیس اور میظع ےہ ہک وہ ااسنن وک زنیم یک 30اہمترے اپس اصف رھتنا وہا اپین؟'' )اکلمل، آتی:

ہ  "یھب

 

ن
یا  وج مت زدنہ رےنہ ےک ےیل ےتیپ وہ اور ا س ۔ اہلل اعتٰیل اراشد رفامےت ںیہ: ''ایک مت ےن اس اپین رپ وغر  ئ

 ااترا ےہ، ،ایک مت ےن اےس ابدل ےسس اھجبےت وہ اینپ ایپےسییںک

اس   رصف ریمی ابعدت رک ےکوت  واےل ںیہزل رکےنانااسیرہ زگ ںیہن ہکلب مہ یہ اینپ دقرت ِاکہلم ےس اےس ااترےن واےل ںیہ اور بج مت ےن ہی اجن ایل ہک مہ یہ اس اپین وک 

ین یہ ےہ وج ںیہک ااسنین رضوروتں وک وپرا رکےن ےس (ہی اپ69رکےت وہ؟)اولاۃعق، آتی:  رکےت اور دوابرہ زدنہ رکےن رپ ریمی دقرت اک ااکنر ویکں  ںیہن تمعن اک رکش ادا ویکں

  رضحت ام وہات ےہ۔ اہلل اعتٰیل اظنم اکر رف اک اکیےھچیپ اقدر قلطماقرص وہ اجات ےہ وت ںیہک لج لھت اکی رک ےک ابتیہ یک وصرت دیپا رک داتی ےہ، اتمہ اس بس ااتر ڑچاھو ےک 

 زے وھکل دےی۔اور زنیم وکامسن ےک درواآین ےس اپوت مہ ےن زور ےک ےتہب ونح ہیلع االسلم یک وقم رپ اپین یک وصرت ںیم ارتےن واےل ذعاب یک رظنم یشک ویں رفامےت ںیہ: ''

 (12لم ایگ وج دقمر یھت۔'' )ارمقل، آتی:ےمشچ رکےک اہب دای وت اپین اس دقمار رپ

ڈٹن اردو یک

ن
 

ی  
ی

یلی این رھب ںیم ومایمسیت دبت''د  اطمقب:ےکروپرٹ  ونط زعزی االسیم وہمجرہی اپاتسکن زگہتش دنچ اسولں ےس الیسوبں، ابروشں اور وطافونں یک زد رپ ےہ۔ اڈنی

اسیج ہک اس اسل   اک دخہش ےہرث وہےن ےہ اور اس وپرے ےطخ ںیم اپاتسکن ےک بس ےس زایدہ اتمےک ابثع دشدی اتمرث وہےن دس ںیم ےس است اممکل اک قلعت اس ےطخ ےس

تمح ےس رتمح ںیم دبتلی  ذاخرئ وک زان وعیس اجنپب ںیم وکیئ دشدی ومایمسیت واہعق ہن وہےن ےک ابوجد ےبوممس یک ابروشں ےن زراتع وک دشدی اصقنن اچنہپای۔'' اپین ےک

 آیب واسلئ  وک اامعتسل رکےت وہےئیئ لقع و دتریب دی وہےن، ومت یک العتم ےک اجبےئ زدنیگ اک اہسرا انبےن ںیم ااسنن اک اانپ اایتخر ےہ۔ ارگ وہ اہلل یکرکےن، رضم ےس دیفم انب

بس ےس  اقلب وہ ےکس اگ۔ اس یک ادا رکےن ےک  قحاہنیک ذریخہ اکری رک ےک اےس وموجدہ و آدنئہ زامونں ےک ےیل دیفم رت انبےئ وت وہ اہلل اعتٰیل ےک اس میظع ےیطع اک دادنمشن

  است اسولں ںیم ارگ متےکہک رفاواین   یکنیقلترتہبنی اثمل رضحت ویفس ہیلع االسلم ےک ےصق ےس  یتلم ےہ۔ اوہنں ےن  ابداشہِ وتق ےک وخاب یک ریبعت اتبےت وہےئ اںیہن 

 (49- 47فس، آتی: ر ول ےگ۔ )ویےس زگا است اسل وج  تخس رتنی طحق ےک وہں ےگ، وت  مت اس یک دمد دقریت واسلئ اک وپری وصنمہب دنبی ےس ذریخہ رک ول ےگ وت اےلگ

  یک اجےئ یگ۔ وج البہبششیپ اکر رپ ثحب   اہےئزری رظن اقمےل ںیم رقآن و تنس یک روینش ںیم آیب واسلئ یک ذریخہ اکری یک تیثیح، لیصفت، انمعف و اقمدص اور اس ےک رطہقی

  اکی امہ رتنی ےلئسم اک ریت دہبف لح اثتب وہ یگ۔وپری داین ےک

 آیب واسلئ، رقآن و تنس، اپاتسکین الیسب، وسرہ ویفس،   اعیمل ومایمسیت دبتایلیںدیلکی اافلظ:
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ABSTRACT 

Water has three natural characteristics: color, taste and smell. Due to changes in these, the water 

does not remain compatible. Clean water has been described as a great blessing of Allah in the 

Holy Quran. Careless human behavior causes water pollution. Development of industry and 

increase in population are causing depletion of water resources and pollution of available water. 

Islam provides complete guidance to man about the resources and problems of living. In order 

to make water accessible to every human being, Islam declared it as a common asset of 

humanity. To protect its reserves from being wasted, The Prophet ملسو هيلع هللا ىلص has ordered to use water as 

needed in ablution and bath. To maintain its cleanliness, the Prophet ملسو هيلع هللا ىلص has issued various 

orders. Water pollution can be prevented by following these teachings of Islam. 

This paper discusses the human responsibilities to protect water from pollution from an Islamic 

perspective. In addition, it also describes the importance of water in human life from the Islamic 

point of view. 

Key Words: Water, Pollution, Islamic Teachings 

  

mailto:Syed.mujeeb@aiou.edu.pk


71 

 اہمیت وقلِت آب  اور ہماری ذمہ داری :اسالمی تعلیمات کی روشنی میں

 دمحم امثعن ینغ

 یپ اچی ڈی ررسیچ اکسرل )اوصل ادلنی( نیب االوقایم االسیم ویوینریٹس االسم آابد

Usmanghani9901@gmail.com 

0332-1508048 

 

 امہ ےہ اانت اس اک دی واحض رفامای۔اپین انتجزم اتیمہ  وک رک اس یک اعمرشے اک اکی الزیم زجو ےہ۔ رقآن دیجم ںیم اہلل اعتٰیل ےن رہ اجدنار زیچ وک اپین ےس انبےن اکذرک رفاماپین ااسنین 

 اسانم رک راہ۔  اعمرشہ اپین یک تلق اکاہےہ۔  سج  ےس اہب ر وج ےب درغی اپینےب درغی ایضع یھب وہ راہ ےہ۔ اکی وہ ہقبط ےہ وج اپین یک اکی اکی وبدن وک رتس راہ اور دورسا وہ ہقبط

 آدمہ اس ر وموجد ہ احالت ںیم شیپیک اتیمہ او  اپینںیمتلق ِ آب ےس  ےنچب ےک ےیل االسیم امیلعتت ںیمہ وت وحض رپ یھب مک اپین  ےک اامعتسل اک قبس دیتی ںیہ۔زریِ ثحب ونعان 

 یک روینش ںیم ذرک ایک اجےئ اگ۔ملسو هيلع هللا ىلص رپ امہری ذہم داری رشتعیِ دمحمہی یک تلق و یمک اور اس 

 

 روینش ںیم ( یکملسو هيلع هللا ىلص ی اپین، تلقِ آب، االسآمیب آولدیگ ،  اابسب  ،  اصقنانت ، دتارک اور لح   )االسیم امیلعتت اور ریست ِ وبن دیلکی ےلمج:
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