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Deriving a drinking water quality surveillance index and its
mapping for Maharashtra

ABSTRACT

The paper discusses the derivation of a drinking water quality surveillance index, which helps
identify vulnerable areas for surveillance of water pollution or water quality deterioration and which
requires stringent monitoring. The index helps compute the vulnerability of an area to public health
risks associated with poor quality of water resources. This composite index has three dimensions, viz.,
Threat, Exposure and Vulnerability and to cover these dimensions, seven sub-indices have been
identified, as follows. 1] availability of drinking water resources and pollution; 2] accessibility of water;
3] infrastructure characteristics; 4] public health outcomes; 5] water quality index; 6] institutions and
management index; and, 7] climate, population density and flood proneness. The number of “minor”
factors (22 of them) which together are considered to have influence on the measure of these sub-
indices, the underlying assumptions, the methods for methods and procedure to compute and the
data sources are also discussed. Lower the value of the index, higher is the vulnerability of the region
to public health hazards associated with exposure to contaminated or polluted water. The values of
the index are computed for all the 354 blocks from the 36 districts of Maharashtra are computed using
secondary data on all the and the areas that require surveillance are identified. Though the index is
developed for the state of Maharashtra, it can be used for any region in the country.

Keywords: Water supply surveillance; water quality monitoring; water quality surveillance;
composite index; public health risk
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Integrated Hydrogeochemical Evaluation of Groundwater
Quality for Diverse Water Uses in the Ayad River Basin,
Udaipur, India

Kuldeep Pareta’, Karsten H. Jensen? and Sachin Karan®

1DHI (India) Water & Environment Pvt. Ltd (DHI). New Delhi, India
2University of Copenhagen (UCPH). Copenhagen K, Denmark
3Geological Survey of Denmark and Greenland (GEUS). Copenhagen K, Denmark

ABSTRACT

Globally, about 5.25 billion people rely on groundwater, with quality significantly impacting human health and agriculture.
Factors influencing groundwater composition include landuse, waste seepage, soil properties, and geological settings. In
Rajasthan, primary groundwater quality issues are due to fluoride, nitrate, chloride, and calcium. This study analyzed data
from the Ground-Water-Department (GWD) and Central-Ground-Water-Board (CGWB) from 2000-2021, along with citizen
science data from 2022-2023, focusing on the Ayad River Basin, Udaipur. Physico-chemical parameters were evaluated to
determine suitable and unsuitable areas for groundwater abstraction for drinking and irrigation. The Weighted Arithmetic-
Water-Quality-Index (WAWQI) method was used to compute the Groundwater-Quality-Index (GWQI) from 2000-t0-2023,
revealing a decreasing quality trend from west to east. The southern basin areas, including Umarda, Ramgiri, Undri, and
Hariyab, showed a GWQI below 50, indicating good quality, while Bhoyana, Khemli, and Sisarma had the highest indices. The
results of the salinity hazard test showed that salinity is the major issue in the eastern Ayad River Basin. Though the
groundwater is notably hard, a comprehensive analysis of various parameters nevertheless suggested its suitability for
irrigation purposes. These findings provide critical insights for decision-makers to develop strategies to preserve groundwater
quality.

Keywords: Hydrochemistry, arid regions, groundwater quality index, Ayad River Basin in the state of Rajasthan.
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1 observed rainfall and predicted model based on statisti

relation Coefficient (CC), Willmott's Index (WI), Root Mean Square Error (RMSE), and Normalized Root M
lare Error (NRMSE). The results show that the performance of the RF model (NSE =0.410, CC = 0.641, WI=0.¢

SE = 60.663 mm, & nRMSE = 1.480) with 10 input variables is found to be superior in comparison to the hy
del in estimating monthly rainfall for Pushkar city.
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ABSTRACTION IDENTIFIABILITY THROUGH
REGULARIZATION OF GROUNDWATER MODELS IN A DATA-
SCARCE AREA EXEMPLIFIED BY THE AYAD RIVER BASIN

cal indices such as Nash Sutcliffe Efficiency (N¢
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Introduction

0l groundwater abstraction can be applied based on e.g.
lerm in water balance (Ruud et al. 2004) or water
piarameterized models offer an alternative solution, where
he estimated by calibrating against histo
different parameterization and regulariz
liroundwater abstraction estimates,

the groundwater abstraction estimates can
rical measurements of hydraulic head. In this study, we test
ation strategies and evaluate the reliability of the estimated
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COMMUNITY PARTICIPATION IN TRADITIONAL WATER
MANAGEMENT IN ASSAM

Dr. Luna Moni Das, Assistant Professor (SSc), NERIWALM
Dr. Sanayanbi Hodam, Assistant professor (WRE), NERIWALM

Abstract

Assam is a land of diverse tradition and culture spreading over vast alluvial plains of mighty Brahmaputra. The river Brahmaputra
transcendent the beautiful state from east to west leading to the formation of many fluvial landforms and become the main source
of water and life to the people of Assam. According to the Central Water Commission, the Brahmaputra river has the highest water

resource potential, however, the water utilization is very less compared to other river basins of India. All the north bank tributaries ‘ v
of Brahmaputra that originates in Himalayas are flashy in nature and cause sever flood during rainy season whereas during dry ‘ d
spells many of these river dries out with critically low discharge. All the communities of Assam have developed certain ways to o
manage water related problems. This paper is a review of all the traditional water management practices in Assam involving :

community participation. Some of them that have included in this paper are the Paik System of Ahom, Thengal Kachari’s community al
involvement in digging pits, Kare Okum construction by Mishing tribes, digging Khernai by Dimasa community and dong ' m
construction by Bodo community. This paper also gives recommendations for incorporation of technical interventions to improve

their effectiveness and sustainability.
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CITIZEN SCIENCE FOR WATER MANAGEMENT:
COMPREHENSIVE APPROACH TO CONSERVE
ECOHYDROLOGY OF AHAR RIVER BASIN

Nidhi Sehrawat, Researcher at DANIDA IWRM Project Udaipur, sehrawatn193@gmail.com

Tanya Issar, Yogita Dashora

Keywords: Water quality, Biodiversity, water sustainability, water resource management, Citizen Science, Freshwater
Lakes

Abstract

Water quality and public health are threatened by challenges faced by the River-Lake system of Ahar River basin,
Udaipur, Rajasthan, India, such as nutrient pollution from leaching in the catchment area, reduced water holding capacity
due to incoming silt, and water scarcity during drought periods. Additionally, urbanization around the lake is gradually
affecting the shoreline, posing a threat to the water quality and public health. The key factors impacting the water quality
of the Ahar River basin lakes include population growth, sewer drainage, irresponsible tourism expansion, overuse of
fertilizers in the catchment, plastic waste, and proscribed dumping of medical biohazardous waste. These disturb the
overall health of these drinking water supply lakes like Madar, Lakhawali, Govardhan Sagar, Pichola, and Fateh Sagar
directly resulting in a threat to public health. The lakes’ water spread area covers about ~25 percent of Udaipur city (64
sq km) which could be managed efficiently if the local citizens had contributed to monitoring and data collection. Studies
have highlighted the potential for worldwide application of citizen science initiatives, using low-cost simple tools for
generating long-term time series data sets, which may also help monitor climate change, generate awareness amongst
citizens and contribute to scientific research. A similar initiative was undertaken in Udaipur where the citizen science Wo
network from 18 institutions monitored the chemical, biological and physical parameters of surface water bodies near wol
respective institutions and represented the upper, middle, and lower basin of Ahar River as a whole. This was a inel
collaborative research study between partners from India and Denmark using citizen science as a methodological tool. cha
A cohort of 500 citizen scientists was formed through mobilization and awareness generation workshops. Citizen dev
scientists, with assistance from researchers in a co-learning framework, acquired skills to collect water quality data from shol
surface water bodies across the Ahar River basin, map contamination sources, and record flora and fauna species. The secl
data collected shows water bodies lying in the lower basin to be most contaminated due to the mixing of city sewer In K
loadings and industrial effluents draining into natural drains. The water bodies lying in the upper basin were found to be projl
relatively cleaner. These inferences were drawn based on dissolved oxygen that was calculated. There was a presence f dow
of aquatic weeds like water hyacinth, Typha, pondweed, Lemna, and alligator weed were present in water bodies Won
indicating biological as well as chemical contamination. Thus this study has proved to be helpful in the comprehensive lead
assessment of the health of surface water bodies in Udaipur as well as in creating scientific literacy and awareness ineq|
among citizens. This might further be used in water resource management planning, generating awareness to a wider
group of audiences, and inducing climate change education in academia.
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