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Introduction

¢73% of earth surface is covered by water, only

2.5% of total water is fresh and 0.3% water is
human use (WWAP, 2003)

eMost developing and under developing countri
leaving about 80% and 90% of waste water withc
applying any water treatment (Unesco, 2017).

e\Water pollution was observed most alarming
Latin America, Asia and Africa.

eln 2012, 800,000 people died due to eitl
contaminated water or due to lack of hand wa
and sanitation facilities (Unesco, 2017)

Water Facts
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Freshwater Lakes
Inland seas/salt lakes
Atmosphere
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Source: (“Water Facts - Worldwide Water |
Bureau of Reclamation,” n.d.)




Objectives

A quantitative comparison of these three parameters

» Chlorophyll Concentration
» Turbidity
»Waster Surface Temperature

before Lahore, within Lahore and after Lahore
metropolitan.




Turbidity

The definition of Turbidity is the R R AR, ..
cloudiness or haziness of a fluid TR s
caused by suspended solids. —

an important test when trying to e —— TUf‘bldlty =
determine the quality of water. = '* e v
It is an aggregate optical property " "
of the water and does not identify

individual substances; it just says
something is there.




Water Surface Temperature

Temperature Influences several
other parameters and can alter the
physical and chemical properties of
water

SALINITY

DISSOLVED
OXYGEN

Water surface temperature is a key
water body parameter as it
characterizes the energy fluxes
taking place within the water—
atmosphere interface (Alcantara et
al., 2010)




Chlorophyll

Chlorophyll is the pigment in all plants
that makes them green

Chlorophyll is essential to the existence of
phytoplankton. Phytoplankton can be
used as an indicator organism for the
health of a particular body of water.

Monitoring chlorophyll levels is a direct
way of tracing algae growth.

Rivers and streams are monitored for
excessive growth of phytoplankton due to
high concentrations of plant nutrients




Case Study Area

sLahore is capital of Punjab province and largest city from five major cities of Pakistan. Lahore a
metropolitan city is situated at 31.5204° N, 74.3587° E

*River Ravi has been serving Lahore since a long time ago before Lahore came into being. River
Ravi is the smallest water catchment in comparison to other tributaries of Indus.

*River Ravi is approximately 720 kms in length including 320 kms in India and rest in Pakistan.

*River Ravi originates from Rohtang pass Idnia and enters through Pathankkot at Chaudh and
forms a boundary between the state of Juamu and Kashmir for 23 miles. After crossing
Gurdaspur District, it enters Shakrgarh Tehsil of Sialkot, Pakistan.

* The case study area is lying at 200 meters above mean sea level, with gradient of 1:3000
(JICA, 2010). Humidity level varies from 40% to 80% and average wind speed lies within 0.2
m/s to 1.5 m/s during the whole year (JICA, 2010).




Case Study Area Map

Study Area Map
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Methodology

*River Ravi has been selected as case study area to measure impact of
Lahore over river Ravi in two different seasons 10 years span.

e Landsat 5 (TM) and Landsat 8 (OLI) products has been used for 2008-
2009 and 2017-18 respectively.

*Three indices has been calculated for the estimation of three parameters.




Methodology

Normalized Difference Turbidity Index (NDTI) (Han & Jordan, 2005)

NDTI = (RED-GREEN) /(RED+GREEN)

Normalized difference Chlorophyll Index (NDCI) (Mishra, 2014)

Chlorophyll Concentration = BLUE/RED

Water Surface Temperature (Chander, Markham, & Helder, 2009)




Results
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Results
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Results
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Results

River Ravi : Turbitidy Index
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Results

River Ravi : Land Surface Temprature | | River Ravi : Land Surface Temprature
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Results
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Results

NDTI trend in six outfalls of Lahore
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Results

WST trend in six outfalls of Lahore
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Results

NDCI trend in six outfalls of Lahore
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Discussion

*The evolution of human civilization is associated with rivers and its adjoining fertile flood
plains. However, a dynamic shift in human civilizations resulted in variation of water use
patterns along with unavoidable discharge of sewage and solid wastes into water bodies
(Song & Kim, 2010).

-Similar is the case of River Ravi, which is significantly polluted due to excessive
discharge of untreated sewage and waste water released from Lahore and its
associated industrial estates (Ahmed & Ali, 1998) through six wastewater drain
outfalls and a surface drain (WWEF, 2007).

* This discharge is estimated to be 40 m3/s, which would be increased approximately to
56 m3/s by 2025 (Haider, 2010).
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Conclusion & Recommendations

»there should be regulations or bye laws relevant to treatment over
discharge of waste water

» 1t will also remove the waste water flow into the river Ravi through
development of new strategies in form of plans and policies which
will be part of comprehensive master plan.

» Although the bacteria in river water cause communicable diseases
using water for drinking and irrigation purposes, which is due to
waste water sources attached to the river Ravi.

»Plan of river Ravi front project, Plan is in active flood plan area




Conclusion & Recommendations

»Hudiyara drain mixes at Head Works , it a danger to
eco system

» Strategy for heritage site

» Mining should be planned




References

Alcantara, E., Curtarelli, M., Kampel, M., & Stech, J. (2016). Spatiotemporal total suspended matter estimation in Itumbiara reservoir with Landsat-8/OLI images. International
Journal of Cartography, 2(2), 148-165. https://doi.org/10.1080/23729333.2016.1179864

Chander, G., Markham, B. L., & Helder, D. L. (2009). Summary of current radiometric calibration coefficients for Landsat MSS, TM, ETM+, and EO-1 ALl sensors. Remote Sensing
of Environment, 113(5), 893-903. https://doi.org/10.1016/j.rse.2009.01.007

Haider, H., & Ali, W. (2016). Diurnal variations in wastewater characteristics at Main Outfall in Lahore. Pakistan Journal of Engineering and Applied Sciences.

JICA. (2010, March). PREPARATORY SURVEY REPORT ON URGENT REHABILITATION PROJECT FOR SEWARAGE AND DRAINAGE SYSTEM IN LAHORE. JAPAN INTERNATIONAL
COOPERATION AGENCY. Retrieved from http://open_jicareport.jica.go.jp/pdf/11994233 01.pdf

Mishra, O. of R. &. (n.d.). Performance evaluation of Normalized Difference ChIorthyII Index in northern Gulf of Mexico estuaries using the Hyperspectral Imager for the
Coastal Ocean. Retrieved February 27, 2018, from https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryld=272719

Song, K., Dongmei, L., Liu, D., Wang, Z., Li, L., Zhang, B., & Wang, Y. (2010). Retrival of total suspended matter}TSM) using remotely sensed images in Shitoukoumen Reservior,
Northeast China. In 2010 IEEE International Geoscience and Remote Sensing Symposium (pp. 405-408). https://doi.org/10.1109/IGARSS.2010.5652728

Unesco (Ed.). (2017). Wastewater: the untapped resource. Paris: UNESCO.
Water Facts - Worldwide Water | Bureau of Reclamation. (n.d.). Retrieved February 3, 2018, from https://www.usbr.gov/mp/arwec/water-facts-ww-water-sup.html

WWAP, U. (2003). United Nations World Water Assessment Programme. The World Water Development Report 1: Water for People, Water for Life. UNESCO: Paris, France.




Thank You




