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Abstract:
Water conservation is the need of the hour due to depletion of ground and surface water. In
ancient days, traditional water harvesting structures such as Kalyanis/Pushkaranis, Kunte,
Gokatte and Katte were constructed to store water for various needs of communities such as
domestic, cattle drinking, irrigation and socio-religious purposes. But nowadays these structures
have become dry and dump yards and are damaged, silted and encroached by the people. Hence
there is a need to restore and rejuvenate these ancient water bodies to enhance the storage of
water to be used for future use including groundwater recharge. In this regard, a detailed
scientific study was carried out in Mysuru District, Karnataka to assess the physical and
hydrological status and to suggest scientific measures for their restoration and rejuvenation
using Geo-spatial technologies. GPS technology has also been used to locate the geographic
location of these structures and geo tagged them in GIS environment along with creating spatial
and non-spatial database. Finally about 633 ancient water bodies to be rejuvenated are
identified based on their status and collected around 32 parameters such as water holding
capacity, status of silt, rainfall etc and mapped using GIS. It is observed that about 25% of
them are in good condition and are under use and about 35% of them are not under use even
though structures are in good condition, about 25% of TWHS in bad condition - structures
damaged/collapsed, about 30% of TWHS are polluted with physical and chemical constituents.
By taking up restoration and rejuvenation works of these water bodies around 7,22,362 Cu M of
water can be stored.
Keywords: Traditional Water Harvesting Structure, Ground water recharge and rejuvenation,
Geospatial Technology, Global Position System.
1. Introduction:
Water, the essential resource in our day-to-day life, it is also need for other creatures as well.
During ancient times our ancestors were planned well for the usage of water with decentralized
system, which consist of the water bodies such as Kalyanis, small ponds for cattle breeding,
also collection tanks in low lying areas of the topography which were helpful in agricultural and
domestic demands. In recent years water resources planning, become centralized piping system
which is the major cause for the loss of water un accountable. In a densely populated country
like India, the demand and supply are not in equal proportion as the rivers are getting dried due
to deforestation, urbanization, industrialization and population explosion. The chemicals which
are being used for agriculture are the reasons for the contamination of soil as well as surface
and ground water. Due to the demand is more with growing population the ground-water
resource is in extreme demand. Continuous failure of monsoon, increasing demand and over
exploitation leads to depletion of ground-water level, which in turn tends to increase both the
investment and the operational costs. This problem could be sorted out to certain extent by
artificially recharging the potential aquifers. As mentioned above the holy ponds which were
built for various purposes plays important role in making the imbalance to be balanced with
little effort

Traditional Water Harvesting Systems such as Kalyanis/Pushkaranis, Kunte, Gokatte,
Katte etc were constructed to store water for various needs of communities such as domestic,
cattle drinking, irrigation and religious purposes including recharging of ground water.
These systems were built by our ancient kings, zamindars and chieftains, through the
urban people living in the respective regions over the past 10-15 centuries. They were not only
planned and constructed by the local people but were also managed by them locally. These
traditional systems are ideally suited for semi-arid tracts. Traditionally, where the rainfall was
relatively low, every effort was made to retain all the water that fell on ground through
appropriate water retention and conservation strategies. Traditionally, these systems seem to
have played important roles as follows:
 As a storage reservoir to store rain water for domestic use and as a source of water
supply for house and temples.
 As a storage which acted as insurance against low rainfall periods and also recharges
ground water in the surrounding area.
 As a flood control measure, preventing soil erosion and wastage of runoff water during
the period of heavy rainfall
 And as a devise which was crucial to the overall eco-system

Kalyani in Chamundi hill, Mysuru

Gokatte in M kopalu,Periyapatna taluk

Kunte in Hankanhalli, Hunsur taluk

Katte in Mugurmola. T.Narasipur taluk

The overall methodology involves generation of various thematic maps and locating water
harvesting structures through GPS points which were acquired through field survey and finally
mapping them. Next step involves assessing the status of tanks based on 36 hydrological and
physical parameters.
2. Objectives of the study








To collect and collate the village wise data on Traditional water Harvesting Structures
such as Kalyani, Kunte, Gokatte and Katte
To survey and map the Geographic location of these water bodies using GPS technology
to create spatial & non-spatial database
To Assess the hydrological status, Physical status, Usage, storage capacity, Source of
water, Catchment area and Siltation with the status of water quality on various
parameters for different uses
To study the hydrological behavior of Kalyanis by integrating the data on Dra inage
network, Soil, Land use/Land cover, Geology, Hydro-geomorphology, Topography,
Rainfall and Ground water level of the surrounding area in GIS Environment
To provide suggestions and scientific measures for restoration and rejuvenation based
on its location, Physical status, geo-hydrological status and usage.

3. Study area
The study area is Mysuru district is located at a distance of 140 km from Bengaluru in the
southern part of Karnataka state. Today Mysuru is a modern city that has managed to retain its
quaint old world charm. Today Mysuru in famous in the world for its sandalwood and
rosewood artifacts, stone sculptures, incense sticks, inlay work with ivory and its exquisite silk
sarees.
The district is having an area extent of 4,962 sq.km and is geographically located between the
North latitude 12˚13'13’’ and 13˚04' 02’’ and East longitude 76˚19’55’’ and 77˚20'43’’.The
district borders Hassan and Mandya Districts in the north, Chamarajanagara district in the east
and Kodagu district in the west and Kerala state in the South. The district is divided into 7
taluks namely Heggadadevana Kote, Hunsuru, Krishnaraja nagara, Mysuru, Nanjuangud,
Piryapatna and T. Narasipur taluks.
3.1. Rainfall & Climate
The mean annual rainfall of the district is 798 mm. Nanjangud taluk receives the lowest rainfall
of 712 mms whereas Periyapatna taluk receives the highest rainfall of 848 mms as per the
records. The climate in Mysuru district is quite salubrious, with 3 different seasons. The
average temperature of the district is 350c. The pre- monsoon starts from January to May. This
period can be divided into winter (January to February) and summer (March-May). Winter is
characterized by generally clear skies and very little rainfall.

4. Methodology
As part of assessing the status of surface water bodies in the watershed area, attempts have
been made to study the present physical status of all Traditional water harvesting systems such
as Kalyanis, Kunte, Gokatte and Kattes in the district. Field survey was under taken by
physically inspecting all structures using GPS and other instruments. The following steps have
been followed to study, analyze and provide the measures for rejuvenation of TWHS.


Collection of Grama panchayath wise list of villages having Kalyanis, Kunte, Gokatte
and Katte from the concerned Panchayath Raj Institutions
 Physical field visit of these structures and interaction with the locals to get details on
history, usage, the present status etc.
 Collection of the primary data of Kalyanis such as its geographical location, Structure
details, Physical status, Hydrological status etc,.
 Creation of digital database on both spatial and non-spatial data of TWHS in GIS
Environment
 Geo-tagging of photographs using Geospatial technologies
 Linking, integration and Superimposition of location of TWHS on different thematic
layers for Analysis- Drainage network, Soil, Land use/Land cover, etc has been carried
out in GIS environment as shown in figures 1-5
 Categorized the TWHS based on their physical status, functionality, type of usage and
water availability
 Preparation of final technical reports containing analysis, present status along with
scientific measures for rejuvenation based on the results obtained on physical status,
water storage capacity, water availability with quality
Mysuru district which is having considerable number of Traditional Water Harvesting
Systems such as Kalyanis, Kunte, Gokatte and Katte with varying in Geographical location,
Temperature, rainfall, soil type etc, has been studied thoroughly. The study involves Physical
survey, GPS survey, hydro-geological data collection, capturing photographs on the one hand
and spatial database creation, hyper linking the images or photographs in the other hand. The
list of taluka wise number and types of TWHS selected for the study is given in the following
table no.1.
Table 1: Details of the TWHS selected in the Mysuru district
No
1
2
3
4

Name of Taluk
Heggadadevana kote
Hunusur
Krishnaraja nagara
Mysuru

5
6
7

Kalyani
3
25
29
36

Kunte
1
19
10
35

Gokatte
1
37
26
38

Katte
4
72
18
07

Total
9
153
83
116

Nanjangud
Piriyaptna

20
08

12
06

20
16

05
22

57
52

T.Narasipur

18

67

66

12

163

139

150

204

140

633

Total

Fig 1: Location of TWHS with Taluk administrative boundaries in Mysuru
district in Karnataka state

Fig 2: Super imposition on Landuse/Landcover

Fig 3: Super imposition on Soil resources

Fig 4: Super imposition on Geological formation

Fig 5: Super imposition on Surface water
bodies with Drainages

To assess the status of TWHS the following important aspects have been studied.
 Geographical location of Kalyanis, Kunte, Gokatte and Katte
 Catchment area, inlet, outlet, drainage network
 Physical status, Structural details and Storage capacity
 Physiography or Topography of the Area (Slope, aspect and altitude).
 Geo- hydrology and Geomorphology of the area.
 Land use and land cover of the area
 Soil type, depth and erosion.
 Source of water, status of water availability with quality and Runoff inflow
 Rainfall and Runoff inflow
 Depth to Ground water level and Ground water table fluctuation
 The status of water quality

5.Result and discussion
The team has visited 633 different Traditional water harvesting systems located in different
villages spread across 7 taluks. During the field visit, the geographical, physical and
hydrological details were collected and created the spatial and non-spatial database of these
structures in GIS environment . The results obtained from this study has been discussed in the
following modules and the taluk wise results of the TWHS obtained based on their physical
status, functionality, type and nature of usage and wate r availability along with quality has also
been described below.
Among these water harvesting structures of the district, Gokatte is the major water harvesting
structures contributing around 32% of total Traditional water harvesting structures followed by
29% of Katte. T. Narasipur taluk has the highest no. of TWHS in the district out of which 60%
of Gokatte are exists among the total of 633 structures in the taluk. Heggadadevana kote has the
least no of structures in the taluk..
6. Conclusions
As per the field study, it is observed that, katte are the major water harvesting structure
contributing 47% each of total water harvesting structures in the Hunsuru taluk. Out of 153
structures, there are followed by 25 Klayani, 37 Gokatte, 72 Katte 19 Kunte, located in around
70 villages of Hunsuru taluk. The field study on physical and hydrological status of these water
bodies shows that, 75% of Kalyani, 60% of Kunte and 80% of Gokattes and 85% kattes are
under use and 25% kalyani, 40% Kunte, 20% of Gokatte and 15% of katte are not under use,
out of which most of the structures does not have water. More than 70% of water harvesting
structures like Kunte, Gokatte and Katte does not have proper outlets or waste weirs to drain off
the excess water after reaching certain level. Around 10% of water bodies get sewage water,
effluents from R.O.water purification plants and industries without treatment which pollutes
the water quality. The status of structure of some of these water bodies is bad as the side walls,
stone pitching of main bunds, inlet and outlets are damaged or collapsed. Silt is deposited in

most of these water harvesting structures in the taluk which reduces the water storage capacity.
By taking up restoration and rejuvenation works of these water bodies aro und 7,22,362 Cu M of
water can be stored which can be used for multi purposes including ground water recharging.
7. Scope of the study
Measures for Rejuvenation
Based on the field study and conclusions drawn on the status of TWHS in the district, the
following scientific measures have been suggested.
 Clean the inlet and outlet channels and bail out contaminated water of water harvesting
structures to store fresh water
 Remove the weeds, alga, garbage, bushes and slush accumulated in the water harvesting
structures
 De-silting has to be carried out as most of the structures have moderate to heavy silt
deposited which reduces the storage capacity of the structures
 Restoration of damaged side walls and stone pitching of Kalyanis, Kunte and Gokatte
needs to be carried out
 Proper slopes should be maintained for side bunds and main bunds of Kunte, Gokatte
and Katte for strengthening of bunds
 Proper silt trap needs to be provided for inlets to prevent the entry of silt
 Proper outlets or waste weirs needs to be provided to drain off the excess water
 Start using the stored water for domestic use, secondary purposes or irrigation purposes
in order to avoid the stagnation of water in water bodies for longer period
 Surface water, Roof top water harvesting and diversion of surface water flow needs to
be carried out to enhance the surface water storage capacity
 Some of the Kalyanis needs to be preserved as the monuments to showcase the
architecture and culture of the region
 Preventive measures to be taken to divert the flow of sewage water, effluents from R.O.
Water purification plants to avoid the mixing of untreated water to these system.
 Proper awareness and Sensitization also needs to be carried out among all stake holders
 User groups needs to be formed among women members, youths and students of the
concerned villages to monitor and maintain these Traditional water harvesting systems
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