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Publication SI. No. 1

A. Mukherjee, et al., Int. J. Sus. Dev. Plann. Vol. 12, No. 1 (2017) 30-41

A DEVIATION FROM STANDARD QUALITY APPROACH
FOR CHARACTERISATION OF SURFACE WATER
QUALITY

A. MUKHERIEE, §, SEN & S.K. PAUL
Architecture and Regional Planning, IIT Kharagpur, India.

ABSTRACT

Classification of water bodies nto various classes of water use is 4 multi-criteria decision-making
problem, Water Quality Index (WQI) and Analytic Hierarchy Process (AHP) were successfully used to
assess overall water quality, but are not able to evaluate level of acceptability of water for specific use.
Our objective is to develop a method of water quality assessment to evaluate the level of acceptability
of a water body for specific use and to provide degree of potential effect of individual parameter on its
overall quality. Here, AHP was modified and used to rank water bodies based on their quality. Modified
AHP gave acceptable ranking of water bodies; but it failed to identify the reasons for what a waterbody
got its corresponding rank. Therefore, a new approach of water quality assessment, named ‘Deviation
from Standard Quality (DSQ)" was developed. Calculation of positive or negative deviation from the
desired threshold of water quality parameters is the key method of this approach. It denotes whether
water could be used directly for the desired purpose or for which parameters and to what extent purifi-
cation is required. We found inclusion or exclusion of any parameter had low sensitivity in evaluating
ranking of the waterbodies by the DSQ method. This method was statistically validated. Empirical vali-
dation was done considering the field data obtained from Saraswati sub-watershed, Hugli, West Bengal.
Keywords: alternative, analytic hierarchy process, deviation, index, parameter, water quality, water-
baody, wateruse.

| INTRODUCTION
Assessment of existing water quality is the first step of wise use of waterbodies; determina-
tion of the designated use based on the result of water quality assessment is the next step.
Designated use of a waterbody should be the highest attainable use and should consider
social demand for its existing or desired use. If the existing or desired use is not attainable as
per the authorized standards, immediate restoration is needed. Therefore, determination of
the level of acceptability of a waterbody for a specific use is required.

Since 1960s, Water Quality Index (WQI) served-as an important tool in water quality
assessment [ 1-3]. The first attempt to categorise water according to its degree of purity was
made by Horton [4] and a general WQI was proposed by Brown et al. [5]. Thereafter, a num-
ber of water quality indices (WQIs) were developed worldwide [6-9]. Review of different
WQIs was carried out by various authors [2, 3, 10, 11]. Most of the attempts in developing
WQIs took the approach of expert opinion that included a subjective constant [12, 13]. Many
researchers took initiatives to develop WQIs with objective approach, like statistical indices
those are not considered personal opinions regarding comparative weights of different param-
eters to be analysed [14—16]. The statistical methods developed till today had some other
limitations. The “objective water quality index” proposed by Harkins [ 14] was not suitable for

ot
This paper is part of the Proceedings of the 13™ Inter Conf on Modelling, W
T Meonitoring and Management of Watar Pollution (Water Pollution 2016)
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An approach to link water resource management with fandscape art to
enhance its aesthetic appeal, ecological utitity and socizl bernefits

Anita Mukherjee (1), Somnath Sen (2), and Saikat Kumar Paul 2

(1) Indian Institute of Technology Kharegpur. Archi and Reg: Plaaning, K India
(anitageo 0@ gmail com), (2 fadian Tnstitte of Technology Xnaragpur, Archi and Regional Planoing, Kharagpur,
India (snsen@arp.iitkgp.emmeving , (3) Indian Institute of Technol gy Khavsgsus, Archil and Regiona) Planming,

Kharagpur, Iiudia (skpaul @arn titkgp eraet in)

Landscape wrt or land arz is the discourse of scientific application of artistic skill o integrate man-made struc-
tures with the narural lasdscape for planning, design, preservation and rehabilitation of natural and
built environment. It dees deautification of the landscape enhencing its wtlity for habitats. Availability of water
with acceptable quality is crucis! for econoniic growth, sogial peave and equality and of course for environmental
sustuinability. Development of new and growth of existing urbun and suburban units are obvious. It postulates
the increase of population density and percent of the lmpervious area in an urban unit. The demand for water is
i ing with progressive concenteation of population, the volume #nd velocity of surface runoff incrense and
the travel time decreases, At the SR time, &n increase in the volume of gray waier not only contaminate water
boxies, it alsa reduces the guannty of avarlable freshwater i orming a portion of blue and green water to gray
one and would intensify 1 SSUTE ON Water resources of Therefore, 10 meet the incremental pressure of
demand for and pollution of water collection, treatment and reuse of wastewater, both sewage and storm water, ore
on the requirement o improve urbaa water security. People must be concerned not o stifle urban lives with con-
crete, rather must provide all basic amenities for achisving a higher siendard of 1ifs than the previous one with the
essence of naturel green spaces. The objective of the swdy is to Proposs a conceptuat design and planning guide-
lines for developing urben and suburban drainage network and reuse of surface runoff and sewage water utilizing
less used natural water bodies, such as paleo-channels or lakes or moribund channsls es ion or d i
basin. In addition 10 wasiewater managemen, the proposal serves & yromoie the sesthetics of environmental en-
gag logical ulity and ion of moribund ch s incorporaing the perception and principles of
landscape art. S ful Imp ion of such project not aniy usgrade the sesthetic appeal of the process of
water resource management but 2iso would benefit the society reducing ficod risk, creating riparian habitat and
recreaticnal sites and in Jong tem may help in climate change aapation by reducing maximum temp and
increasing cvapotranspiration.
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Climate Change and Risk to Water Resource Planning: Needs Proactive
Management

Mukherjee. Anita’. Sen. Somnath?, Paul K. Saikat’

{Indian Institute of Technoiogy, Kharagpur, India. E-mail- anitageol i@ gmail.com
*Indian Institute of Technology, Kharagpur, India. E-maii: snseni@arp.iithgp.ernet.in
*Indian Institute of Technology, Kharagpur, India. E-mati: skpaul@arp.iitkgp.ernet.in

ABSTRACT: The phenomenon, climate change, spreads its impact over various aspests ofcnvm)nmcm and human habital
Iiregular monsoor, a direct impact of climate change 10 Indian | either by sudden over-
rain oF droughit or shifting pattern of rainfall. As rainfall, the basic input 10 water is subjected to highly irregular, a

ful water geven for five years is u.hzdlmguw This study identified the components of water resource

lanning for v' stural sector, d the comp bl < to climate change, especially to erratic nature of monsoon

andp d ive risk ies. Data and i from [ndian agriculture was used to analyze the
nmmofdmaxed\mponuu: mp: of water P 'v

Keywords: climate change, agriculture, rainfall, water

1. INTRODUCTION

Sustainable water quisite for resilience of social, economic and environmental systems in the era
of rapid urbanization and unpredictable Lhman: changes. The degree and consequances of climate change varies across the globe;
Droughts or water crisis and extreme weather events are the two severe living challenges o the world while the impact of long
period of hot weather and nising sea level are felt by less (Stokes et al. 2015) Inahility of adq)lmg and mitigating climate change
impacts was ranked ‘as the most impactful global risk and third most likely 1o occur and water crisis as the thind most impactful

and minth most likely to oecur” in the report of the Global Risks Report 2016, 11% edition(The World Economic Forum 2016),

Conventionully, we know about the six pillars of agriculture: climate, water, land or soil, sceds, capital and human resources.
Certainly, climate has the supreme control over all other components of agriculture. Changes in the pattern of hydrological eycle
and its peographical distribution coupled with increasing frequency of extreme events adversely affect agricultural activity as
well as the national economic growth and food security (UNEP 2008). Therefore, in water resources planning, straregies of
climate change adaptaton should be focused 1o deal with increasing vanability of tming and intensity of precipiation and
freshwater availability.

lnﬂnssmdv mnmmmhasbeenmdewmﬂysethmunﬂythcneerhof k i 1es in water

bility and to develop a framework of an e-apphmon that would Mp people 1o choose
alternative ophons of agriculture during the cnsis period as well as promote water-cfficient agricultural practices.

2. NEEDS OF PROACTIVE MANAGEMENT: THEORITICAL ANALYSIS

When we think about i bl we desire that the coordination of natural events with the flow of
human activities would follow the suuc of dynamic r.-qunhbnum and finally Icads to achieve the steady state equilibrium We do
pre-planning to avoid unstable equilibrium, When the system is affected by sy sort of disturbances like issues of climate change,

we ought to find a way through which we can regain the state of stable equilibrium.

The concept of sustainable agriculture refers to making the agricultural system capable for self-regulation by negative and
positive feedback mechanisms so that 11 can regain its previous state ol equilibrium after facing disturbances. Here, we assumed
that farmers were informed with the know-how of allemum agriculture, though they were liked to follow the conventional
agricultural pattern during the normal climatic I referred to the cropping pattem and techniques
used in agriculturenative to a particular region and did not use water eﬂic:cmly Alternative agriculture was defined as the system
of agriculture that encourage the notion of ‘more crop per drop” (M:m:y 1997), i.e., adaptation with new cropping pattern and
waacﬂic:em technologies. The Figurel illustrated an idcal situation ﬂm might happen if ¢fforts had been made for promoting
among people p g risk and p | damage cavsed by climatic disturbances.
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