SSRG International Journal of Geo-informatics and Geological Science
ISSN: 2393-9206 / https://doi.org/10.14445/23939206/1JGGS-V1012P101

Volume 10 Issue 2, 1-8, May-Aug 2023
© 2023 Seventh Sense Research Group®

Original Article

Analysis and Assessment of Land-use and Land cover
and Water Quality of the Chikkamadhure Lake and
Obanaikanahalli Lake using Remote Sensing and GIS,
Karnataka, India

Sadashiv Machappanavar?, P. J. Malini?, K.C. Gouda®, K.V. Ramesh*

'Rani channamma University, Geography, Belgavi, Karnataka, India
2Geoinformatics, KSRSAC Bengaluru, Karnataka, India.
34CSIR-4PI, Bengaluru Karnataka, India.

Received: 28 February 2023 Revised: 02 May 2023 Accepted: 16 May 2023 Published: 21 May 2023
Abstract - For the present study, we considered the 2 Lakes such as Chikkamadhure Lake and Obanaikanahalli Lake. These
are the oldest Lakes From past 1989 to the present in Bangalore rural, with their source being rainwater. Hence there is a
need to study, restore and protect this Lake. The present study deals with studying and analyzing the Physico-chemical
parameters of these lakes at different sampling points at different locations and land use, and Landcover changes around the
lakes. The following parameters were analyzed in KSPCB Lab using different analytical methods, i.e. Turbidity, Total
Dissolved solids, pH, Total hardness, chloride, calcium, fluoride, P alkalinity, Total alkalinity, Electrical conductivity,
magnesium, sodium, potassium, COD, BOD, Nitrate and sulphate. And also, heavy metals are conducted, such as Nickel,
cadmium, iron, lead, zinc, chromium and copper, to know the appearance of aquatic animals and plants. From the analysis,
the result shows that for all the Lakes, the parameters like Turbidity, pH, Total alkalinity, Electrical conductivity, Chemical
oxygen demand, P alkalinity and magnesium were well within the permissible limit. The heavy metals like Nickel, cadmium,
lead, manganese, copper and chromium were below the detection level for Obanaikanahalli Lake, except the Chikkamadhure
Lake has manganese (0.060mg/l). The BOD exceeded the permissible limit as per the standards; it is within 5 mg/l, so the lakes
are moderately polluted. The other parameters like total hardness, chlorides, calcium, fluorides, potassium, sulphate, nitrate,
total dissolved solids, zinc and iron for two lakes are not meeting the permissible standards. It was concluded that the lake
water could be used for domestic purposes, irrigation and also for drinking purposes with proper treatment. The LULC
changes in this presents the analysis and qualitative assessment of Bangalore rural lakes; the analysis shows that the lakes
ecosystem is modernly polluted using different lulc classes. Around the lakes buffering of about 1000 m from the centre of the
lakes is taken and mapped using ArcGis software and assessment on land-use and Land-cover area from 1989 to 2021, around
42 years shows that The results show that for the Obanaikanahalli Lake and Chikkamadhure Lake all the Landuse and
Landcover parameters are increasing in the area, but for the Chikkamadhure Lake the water bodies are decreasing in area. In
the future, Lakes ecosystem will be vigorously changed by other land-use and land cover changes, so to control this, proper
remedial measures and management should be taken to safeguard the lakes.

Keywords - Surface water (Lake), Conductivity, Total hardness and P".

1. Introduction

Water is now recognized as a fundamental right of human
beings. In addition, a visual assessment of water
infrastructure was also conducted to determine the condition
of wells that residents use as water resources. In societies
like India with developing economies, the optimum
development, efficient utilization and effective management
of their water resources should be the dominant strategy for
economic growth. The suitability of water depends on
various constituents, such as suspended particles and
dissolved inorganic, organic, radiological and biological
constituents.

Surface water and groundwater are both important
sources of community water needs. Groundwater is a
common source for single homes and small towns,
and rivers and lakes are the usual sources for large cities.
Although approximately 98 percent of liquid freshwater
exists as groundwater, much occurs very deep. This makes
pumping very expensive, preventing the full development
and use of all groundwater resources.

Heavy metals can contaminate private wells through
groundwater movement and surface water seepage and
runoff. People that consume high levels of heavy metals risk
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acute and chronic toxicity, liver, kidney, and intestinal
damage, anemia, and cancer.

Surface water is any body of water above ground,
including streams, rivers, lakes, wetlands, reservoirs, and
creeks.

The ocean, despite being saltwater, is also considered
surface water. Surface water participates in the hydrologic
cycle, or water cycle movement of water to and from the
Earth’s surface. Precipitation and water runoff feed bodies of
surface water. On the other hand, evaporation and seepage of
water into the ground cause water bodies to lose water.
Water that seeps deep into the ground is
called groundwater. Surface water and groundwater are
reservoirs that can feed into each other. Man-made surface
water is found in artificial structures like dams and
constructed wetlands. Since surface water is more easily
accessible than groundwater, it is relied on for many human
uses.

It is an important source of drinking water and is used to
irrigate farmland. Wetlands with surface water are also
important habitats for aquatic plants and wildlife.

Lake assessment is important as it helps determine the
impact of human activities and climate change on surface
water availability. Keeping track of vegetation around bodies

of surface water is also important. The removal of
vegetation, either through natural means such as fires or
through deforestation, can have a negative impact on surface
water. Lakes also play a major role in regulating the
microclimate of any urban centre and hence act as ecological
barometers of the health of such places. Freshwater lakes
also play a vital role in various natural processes occurring in
the environment like the hydrological cycle, climate change
adaptations, biochemical cycle etc. In the current scenarios,
globally, not only lakes rather all freshwater ecosystems are
facing great degradation pressure and the threat of
eutrophication or extinction because of heavy loads of
pollution and contaminations from multiple sources like
rapid industrialization, exponentially growing populations
pressure, fast developing urbanization, modern agricultural
practices and other anthropogenic activities, saltations,
discharge of domestic sewage, immersion of idols and other
religious activities and lakes are the worst sufferer because of
low surface velocity, along water retention time and isolation
from all other terrestrial and aquatic ecosystems.

2. Study Area

The experiment was conducted in the Bengaluru rural
district, located at 13.2847 ° N Latitude and 77.6078° E
longitude about 40 km North West of Bengaluru. The Lake
water samples are collected the around the different locations
of Bengaluru.
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Fig. 3 Study area of Chikkamadhure Lake

2.1. Field Visit Photos

Fig. 5 Chikkamadhure Lake

3. Objectives

The main objectives of lake water analysis are as follows:

e Mapping of different Lake Waters.

e Analysis and assessment of physical and chemical
parameters.

e Analysis of heavy metals for the Lake water to know
habitats for aquatic plants and animals.

e Analysis and assessment of LULC for different lakes.

e LULC mapping for different lakes for different years.

4. Materials and Methods

4.1. Sampling of Lake-Water
In an effort to study the extent of the Lake water

contamination

e Sampling of Lake Water is collected in the Bengaluru
Rural using "grab sampling".

e  The samples of Lake water from various points were
collected in 2 litres of plastic cans.

e The samples which were collected were tested at
KSPCB Lab Bangalore, as per IS STD of water
analysis, and results are presented in the form of a Table
as shown below.

e To find out the presence of hazardous materials in Lake
water.

e To gain awareness of the effect of water pollution on the
environment.

4.2. Software used for Mapping of Lake-Water Samples
e ArcGIS10.1.

¢ Google earth pro.

¢ Erdas Imagine 2014.
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5. Results and Discussion
5.1. Physical and Chemical Analysis of Lake Water

From the sample 1 analysis, the result shows that for all
the Lakes, the parameters like Turbidity (1.8), pH (6.9), Total
alkalinity (104mg/l), Electrical conductivity (318), Chemical
oxygen demand (36mg/l), P alkalinity (Nil) and magnesium
(48mg/l) were well within the permissible limit but calcium
(52 mg/l) is below the permissible limit. Heavy metals like
Nickel, cadmium, lead, manganese, copper and chromium
were below the detection level. The BOD exceeded the
permissible limit as per the standards; it is within 5 mg/I, so
the lakes are moderately polluted.

The other parameters like total hardness (100mg/l),
chlorides(12magll), calcium(52mg/l), fluorides(0.32),
potassium(1.0mg/l), sulphate(1.0mg/l), sodium (80mg/l),
nitrate(0.7mg/l), total dissolved solids(216mg/l),
zinc(0.041mg/1) and iron(0.271mg/l) for this lakes are not
meeting the permissible standards.

From the sample 2 analysis, the result shows that for all
the Lakes, the parameters like Turbidity (2.0), sH (6.8), Total

alkalinity (128mg/1), Electrical conductivity (615), Chemical
oxygen demand (40mg/l), P alkalinity (nil) and magnesium
(60mg/l) were well within the permissible limit. Heavy
metals like Nickel, cadmium, lead, manganese, copper and
chromium were below the detection level. The BOD
exceeded the permissible limit as per the standards; it is
within 5 mg/l, so the lakes are moderately polluted. The

other  parameters like  total hardness(124mg/l),
chlorides(40mg/l), calcium(64mg/l), fluorides(0.11mg/l),
Sodium(39) is exceeding the permissible limit,

potassium(6.5mg/1), sulphate(5.0mg/l), nitrate(1.2mg/l), total
dissolved solids(258mg/l), zinc(0.040mg/l), magnesium(60)
and iron(0.164mg/l) for these lakes are not meeting the
permissible standards.

Note

BDL.: Below Detection Level in mg/l.

Copper: 0.05 Total Chromium: 0.2 Nickel: 0.1 Cadmium:
0.04 Lead: 0.2

Manganese: 0.04

Table 1. Physical and chemical analysis of lake water

Parameters UNIT Sample-1 Sample-2
Chikkamadhure| Obanaikanahalli

P¥valee | - 6.9 6.8
Turbidity NTU 1.8 2.0

Total hardness as caco3 mg/l 100 124
Chlorides mg/l 12 40
Calcium mg/l 52 64
Fluorides mg/l 0.32 0.13
P-Alkalinity mg/I NIL NIL

Total Alkalinity as caco3 mg/I 208 112
Electrical Conductivity ps/cm 318 440
Magnesium as mg mg/l 48 60
Sodium mg/l 18 39
Potassium mg/l 1.0 6.5
Sulphates mg/I 1.0 5.0
Chemical oxygen demand (C.O.D) mg/I 36 40
Nitrate mg/I 0.7 1.2
Biological oxygen demand (B.0.D)(3 days @27C) mg/I 34 4.0
Total dissolved Solids mg/l 418 258

manganese mg/l 0.060 BDL

lead mg/l BDL BDL

Total chromium mg/l BDL BDL

copper mg/l BDL BDL

cadmium mg/I BDL BDL

nickel mg/I BDL BDL

zinc mg/I 0.041 0.040

Iron mg/l 0.271 0.164
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5.2. Analysis of Landuse Landcover of Lakes
Landuse/Landcover Map of Obanaikanahalli Lake (2009)

Landuse/Landcover Map of Obanaikanahalli Lake (1989)
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Landuse/Landcover Map of Obanaikanahalli Lake (1999)
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Fig. 9 LULC map of Obanaikanahalli Lake (2021)
Fig. 7 LULC map of Obanaikanahalli Lake (1999)
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Landuse/Landcover Map of Chikkamadhure Lake (1989)
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Fig. 10 LULC map of Chikkamadhure Lake (1989)

Landuse/Landcover Map of Chikkamadhure Lake (1999)
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Fig. 12 LULC map of Chikkamadhure Lake (2009)

Fig. 11 LULC map of Chikkamadhure Lake (1999)

Landuse/Landcover Map of Chikkamadhure Lake (2021)
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Table 2. Land use and land cover Area (hectares) analysis for obanaikanahalli lake from 1989 to 2021

LULC PARAMETERS 1989 1999 2009 2021
Open Land 125.64 133.83 83.61 351.63
Fallow Land 178.2 132.57 92.88 245.25
Crop Land 4.32 4.14 21.15 133.38
Very Dense Forest 9.72 32.13 21.15 197.19
Scrub Forest 14.04 71.19 133.92 376.65
Mod. Dense Forest 87.84 34.65 39.78 185.94
Barren Land 0.36 6.21 13.68 98.01
Built-up Land 0.45 3.42 52.74
Water bodies 4.14 9.72 36.9

Table 3. Land use and land cover area (hectares) analysis for chikkamadhure Lake from 1989 to 2021

LULC PARAMETERS 1989 1999 2009 2021
Open Land 164.88 190.26 75.6 888.57
Fallow Land 182.52 99 46.8 195.12
Crop Land 12.24 14.31 37.89 226.26

Very Dense Forest 58.68 110.52 54.81 643.14
Water bodies 282.96 261.63 89.64 36.18
Scrub Forest 174.24 133.47 397.89 926.91

Mod. Dense Forest 228.96 289.17 395.91 1351.98
Barren Land - 3.69 2.43 42.93
Built-up Land - 0.9 1.98 100.62

Table 4. Change detection of land use and landcover
LULC PARAMETERS 1999-1989 2009-1999 2021-2009

Open Land 25.38 -114.66 812.97
Fallow Land -83.52 -52.2 148.32
Crop Land 2.07 23.58 188.37
Very Dense Forest 51.84 -55.71 588.33
Water bodies -21.33 -171.99 -53.46
Scrub Forest -40.77 264.42 529.02
Mod. Dense Forest 60.21 106.74 956.07
Barren Land 3.69 -1.26 40.5
Built-up Land 0.9 1.08 98.64

6. Conclusion

On the basis of the findings, it was concluded that the
drinking water of the study areas was all Physicochemical
parameters. From the analysis, the result shows that for all
the Lakes, the parameters like Turbidity, pH, Total alkalinity,
Electrical conductivity, Chemical oxygen demand, P
alkalinity and magnesium were well within the permissible
limit but except the Francis Lake has calcium (60 mg/l) is
below the permissible limit. Heavy metals like Nickel,
cadmium, lead, manganese, copper and chromium were
below detection level, except the Chikkamadhure Lake has
manganese (0.060mg/l). The BOD exceeded the permissible
limit as per the standards; it is within 5 mg/l, so the lakes are
moderately polluted. The other parameters like total
hardness, chlorides, calcium, fluorides, potassium, sulphate,
nitrate, total dissolved solids, zinc and iron these lakes and
are not meeting the permissible standards. It was concluded
that the lake water could be used for domestic purposes,
irrigation and drinking purposes with proper treatment.

Analysis of the lakes by buffering around 1000 m from
the centre of the lakes, mapping and assessment on land-use
and Landcover area from 1989 to 2021, around 42 years.
Change detection analysis is carried out to know the changes
from the past 42 years for lakes. The results show that for the
Obanaikanahalli Lake and Chikkamadhure Lake, all the
Landuse and Landcover parameters are increasing in the
area, but for the Chikkamadhure Lake, the water bodies are
decreasing in the area. The paper presents a qualitative
assessment of Bangalore's rural lakes. In the future, proper
remedial measures and management should be taken to
safeguard the lakes.
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