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Abstract— Kachchh region mostly known as water scares 

area and need ample amount of water for survival and basic 

need of people. This study contains the literature review on 

Delineation of Palaeochannel of Kachchh Region. The 

Delineation of Palaeochannel is carried out by taking 

Satellite images of that area and interpreting it with 

Geophysical characteristics of the area. The interpretation of 

the study is validated and correlated with Geophysical 

investigation methods like Electric Resistivity methods and 

well log data of the study area.         
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I. INTRODUCTION 

Water has covered two third part of the earth surface in 

world, but in natural condition water is not uniformly 

distributed around the whole world. Water is distributed in 

forms of solid (ice), liquid (water), gas (vapour) on the 

earth. The humankind uses surface as well as groundwater 

sources. With the progress of civilization humankind have 

tried to Utilize the surface and Ground water resources 

where and when available. Over time, there has been heavy 

reliance on groundwater resources to supplement surface 

freshwater supplies for use in domestic, industrial and 

agricultural requirements. Most of the  times, however, 

groundwater resources are preferable compared  to surface 

water resources on the basis of easier protection from 

pollution, better dependability during drought periods and 

don‟t have any evaporation losses. It has also been found 

that groundwater supplies are more economic in purification 

aspects than alternative water supplies, specifically surface 

water resources. 

In arid or semi-arid region and dessert area like 

Thar dessert in Rajasthan and Rann of Kachchh in Gujarat 

don‟t have enough surface water sources to supply water for 

industrial, domestic and not even drinking purpose. In these 

regions people have to depend on ground water sources, so 

the rate of extraction of water increases, which lower the 

ground water tables. In arid an dessert region like Thar 

desert and Kachchh the palaeochannel can be used as 

drought proofing measure. 

A. Palaeochannel: 

Palaeochannel is an old ancient river or stream or channel 

which formed due to younger sediment deposition by long 

period of many decades. The word palaeochannel comes 

from the word “Palaeo” means “old”, so palaeochannel 

means old channel. They appear in plan as linier / 

curvilinear signature and shape on Remote Sensing data 

products. A palaeochannel can store and transmit ground 

water so it can be developed as source of water and can be 

used to trace ground water flow. [2] 

The palaeochannels considered as lost drainage are 

still having under flow of ground water evidenced by 

abnormally high pumping discharge, fresh to low saline 

quality in comparison to water occurring in adjoining non 

riverine environment and are also comparatively older in 

character (Nair et. al., 1997). Such palaeochannels are being 

looked upon as possible reservoirs of ground water (Qinghai 

et.al., 1996). Various worldwide studies have established the 

fact that palaeochannels are not only source of good potable 

ground water, but their favourable conditions make them 

good rechargeable aquifers (Singh and Singh, 1988 and 

Singh et.al., 1990). The Thar dessert of Rajasthan has many 

of such palaeochannel exists and many researchers have 

worked on it. 

B. Delineation of Palaeochannel: 

Previous studies shows that the several palaeochannels of 

ancient rivers (Vedic Saraswati1999) passed through the 

Kachchh region. To understand Palaeo flow path and 

delineation of these channels high resolution Satellite data 

has been used. These palaeochannels can be used as a source 

of the fresh water in extremely arid region like Kachchh. By 

delineating palaeochannel we can trace flow path of the 

ground water source. The palaeochannel have good quality 

potable water which can be used for domestic and also for 

irrigation purposes as it sometimes contains salinity. 

C. Ground Water Exploration: 

Ground water exploration methods are used for identifying 

the ground water resources from various ground surfaces 

and geologic and geomorphologic formation of earth. 

According to Geologic and geomorphologic formation of 

earth, topography, climatic condition, rainfall, runoff, 

temperature, moisture, humidity condition various ground 

water exploration methods are used. The Geophysical 

Investigation methods are used to correlate and validate the 

presence of Palaeochannel in desert area. 

D. Geophysical Investigation Methods: 

1) Electrical Resistivity Method: 

 Time domain electromagnetic method 

 DC resistivity method 

 Frequency domain electromagnetic method 

 Air borne electromagnetic method. 

2) Time Domain Electromagnetic Method (TDEM): 

Time-Domain Electromagnetic (TDEM) methods are based 

on the principle of using electromagnetic induction to 

generate measurable responses from sub-surface features. 

When a steady current in a cable loop is terminated a time 

varying magnetic field is generated.  As a result of this 

magnetic field, eddy currents are induced in underground 

conductive materials. The decay of the eddy currents in 

these materials is directly related to their conductive 

properties, and may be measured by a suitable receiver coil 

on the surface. [9] 
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II. SCOPE & OBJECTIVE OF THE STUDY 

India receives a rainfall of 4000 billion cubic meter every 

year out of which 1869 billion cubic meter flows as surface 

runoff in the various flowing natural streams of the country 

and about 432 billion cubic meter infiltrate into ground 

surface to replenish Ground water resources and remaining 

are lost to sea as runoff. If part of the runoff lost to sea is 

conserved on land in identified natural storage such as 

palaeochannel as well as in ephemeral river basin it would 

considerably ease the problem of arid region and would act 

as effective drought proofing measures in arid to semi-arid 

regions, therefore this study would be help full as drought 

proofing measure. [2] 

Palaeochannel have prospect to be recharged by 

means of rainfall and runoff water as well as canal water. 

Palaeochannel having potable quality of ground water 

resources as compare to the yield of the wells. 

Palaeochannel can be used for artificial recharge and ground 

water exploration work and to trace the ground water source 

in arid and semi-arid region. [2] 

The palaeodrainage are being convincingly looked 

upon as possible reservoir of groundwater with vast storage 

capacity. There is need to identify and to establish the 

storage potentialities of this feature particularly in arid or 

semi-arid region. The artificial recharge of Palaeochannels 

to its full capacity may provide adequate long term storage 

of Groundwater which may be used to mitigate the impact 

of drought, Flash Flood due to storm water and lean /non 

supply of water through canal / transboundary aquifer/ river 

thus reducing the un sustainability during emergency 

situations to the minimum. [2] 

A. Objectives of the Study: 

1) Delineation of palaeochannel using Satellite data. 

2) Identification of palaeochannel flow path. 

3) Delineation of water depth using Geophysical                

methods 

III. STUDY AREA 

The land of Kachchh is virtually an „island‟ resembling a 

tortoise, surrounded by sea water. The word Kachchh 

literally means „Tortoise‟. The Kachchh was also known as 

the „Kachchh deep‟ or Kachchh bet [7]. It is the largest 

district of Gujarat and second largest district in India. 

Kachchh is the district of Gujarat State in western India 

which covers area of 45652 km2. Kachchh is surrounded by 

Arabian Sea in the west, the Gulf of Kachchh in south and 

southeast and Rann of Kachchh in north and northeast. It is 

situated at geographical location- 78.89o to 71.45o East 

(longitude) and 22.44o to 24.41o North (latitude). 

Temperature in the region varies from 4oto 45oC. Average 

annual rainfall in the region is 14 inches (350mm) [7].There 

are 97 small rivers in Kachchh district, most of rivers flow 

into the Arabian Sea, but some of which feed in the Rann of 

Kachchh. There are 20 major dams and numerous smaller 

dams, capture the rainy season runoff. While most of these 

dams do not affect Ranns, as they are on rivers that feed 

directly into the Arabian Sea. The district had a population 

of 20, 92,371 in 2011. The major rivers of area are Luni, 

Rupen, Bambhan, Malwan, Kankawati, and Saraswati. [7] 

 
Fig. 1: Location map of the study area. 

The area is well connected by Ahmadabad – Bhuj by broad 

gauge line and by metallic road (e.g. National highway 8A) 

Apart from this the Kachchh region is connected with Air 

busses and by sea. Mundra port has a total length of 17.5 m. 

Other ports in the district are Kandla and Mandvi.  Mundra 

port is connected to Gandhidham by National Highway and 

a broad gauge railway line.  

The Kachchh district has a good network of State 

highways and District roads. Taxis, 3-wheeler auto rickshaw 

etc are available where bus routes are not available. In desert 

areas Camel are used for transportation.  

IV. LITERATURE REVIEW 

1) Geo-electric resistivity evidence for subsurface 

palaeochannel systems adjacent to Harappan sites 

in northwest India. (2012) 

Rajiv Sinha et al Presented electrical resistivity soundings to 

map the large scale geometry and architecture of the 

palaeochannel system. A thick and extensive sand body was 

present in the subsurface in parts of north-western 

Rajasthan, Haryana and Punjab. The dimension of the 

palaeochannel indicated that they were the deposits of a 

large river system though detailed sedimentological analyses 

were necessary to validate this. 

2) Identification and mapping of Palaeochannels in a 

part of south India using Remote Sensing and field 

studies. (2011) 

C.V. Nandini et al presented integrated approach using 

multi-sensor remote sensing, digital image processing and 

sedimentology to accurately identify and map 

palaeochannels for exploitation of groundwater and mineral 

sources. In this study multi-sensor image data (optical, 

thermal, and microwave) and satellite derived DEMs of the 

northern coastal region of Tamilnadu, south India were 

analyzed visually and digitally to recognize the exposed and 

buried Palaeochannels. Image processing techniques such as 

linear enhancements, fusion, and hill shading of the DEM 

had been done for better identification of the 

palaeochannels. The existence of the identified 

palaeochannels was verified by field checks and 

sedimentological analysis of core samples 

3) Paleochannels and their recharge as drought 

proofing measure; study and experience from 

Rajasthan, western India. (2010) 

A.K. Sinha et al presented that the palaeochannel are not 

only having potable quality of ground resource which was 

observed in the comparative yield of the wells as well as 

chemical study of the water samples but their favourable 

hydrological conditions revealed by the Resistivity survey 

points toward their being good rechargeable aquifer. The 
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remote sensing study supplemented by ground checks and 

Resistivity Survey had identified Palaeochannel in the 

semiarid to arid regions of Rajasthan, India. 

4)  Saraswati nadi in Haryana and its linkage with the 

Vedic Saraswati River – Integrated study based on 

satellite images and ground based information. 

(2009) 

B.K. Bhadra et al presented detailed study on the status of 

Saraswati Nadi of northern Haryana using multi date and 

multi resolution satellite images, GIS techniques and ground 

data. Palaeochannels had been delineated using remote 

sensing techniques and validated using discovered 

archaeological sites, sedimentological data from drilled 

wells and water quality data. Detailed analysis of 

hydrological data (rainfall and stream discharge), catchment 

area and petro graphic analysis of rock samples have been 

done. 

5) Evaluation of the transient electromagnetic 

geophysical method for stratigraphic mapping and 

hydrogeological delineation in Campos basin, 

Brazil. (2006) 

Antonio Abel Gonz´alez Carrasquilla et al presented one- 

dimensional (1D) models constructed for the TEM field data 

suggest a 3-layer resistivity structure characterized by a 

resistor-conductor-resistor pattern. Around 32 central loop 

TEM soundings were made with 10 or20 m-sided 

transmitter loops, to map the conductive and/or resistive 

zones in the subsurface, which were correlated with 

lithology from a drilled borehole in the test area. 

Comparison with borehole data shown that the zone 

corresponding to the conductive geoelectrical units 

contained many thin layers of clay and sand that could not 

be individually resolved by the TEM data and that there 

were no thick aquifers in the investigated area. In addition to 

that the shaly sand sediments had iron rich clays, which 

polluted groundwater; deeper resistive layers formed by 

conglomerates were considered the main aquifers of this 

area. 

6) Confirming the presence of palaeochannels in 

western part of Jaisalmer district, Rajasthan 

through integration of space and ground methods. 

(2003) 

A.K. Gupta et al presented detailed analysis of multi sensor 

remote sensing data from WIFS, LISS-I, LISS-III and PAN 

sensors onboard Indian remote sensing satellite IRS-1A/1B 

and 1D had been carried out applying digital analysis 

techniques. Digital analysis of satellite data in conjunction 

with the high resolution capability of PAN and LISS-III 

sensors helped refining the Palaeo River courses mapped 

earlier. Digital analysis also helped further delineation of 

narrower anomalies within the broad palaeochannels for 

ground exploration. The radiocarbon age analysis of the 

water samples confirms the presence of palaeochannels and 

also the occurrence of good quality water along these 

palaeochannels. 

7) Potentials of Radar (ERS-1/2 SAR) and high 

resolution IRS 1-C data in Reconstructing 

Palaeodrainage network of western Rajasthan. 

(1999) 

A.S. Rajawat et al presented synergistic methodology 

involving the digital image processing techniques had been 

utilised. The digital image processing was carried out on 

IBM RISC SYSTEM/6000 using EASIPACE digital image 

processing software. Digital enhancements like filtering, 

edge enhancement, stretching and generation of colour 

composites were carried out. The co-registration of ERS-1/2 

SAR and IRS-1C LISS III data was carried out.The 

enhanced products were rectified w.r.t. topographical maps. 

These products were interpreted at 1:50,000 scale. The 

analysis led to the identification of hitherto unknown buried 

channels of Jaisurana - Malingra area and relict valley 

around Jaisalmer town in parts of the Jaisalmer district. 

While the signature of the buried channels on RADAR 

imagery are distinct in pre-monsoon period, they also 

identified on corresponding high resolution IRS - 1C LISS 

III images of post monsoon period. 
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