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Abstract— The study represents the application of SALDIT 

method to demarking of groundwater recharge areas in 

Jamnagar District. In 2015, A.G.Chanchadi, develop the 

SALDIT method. here Slope of the ground(S), Aquifer 

specific yield(A), Land and soil cover(L),  Depth to 

groundwater table(D), Influence of surface geology(I) and 

Topographic features(T) of the location, SALDIT index is 

calculated relative weight and rating of each factor. The maps 

obtaining by Using SALDIT method prepared by GIS. 

Jamnagar District is situated at the seashore. Facing main 

problems of sea water intrusion so that. This study provide 

potential to identifying ground water vulnerability map where 

groundwater technology can be efficiently adopted. 
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I. INTRODUCTION 

Water is described as the origin of life. For example, space 

journeys aim to search for water in other worlds to find out 

living organisms. In this manner if the water could be found, 

then there should be a life near there. As a result, starting 

point of the life is water which is one of the vital substances 

that all living things need from birth till to end of their life. 

 The problems that are faced depending on water 

could be examined in the aspects of quality and quantity. If it 

is necessary to give an example of water quantity sourced 

problem, the answer is the people who are suffering from 

water in arid zones. Quality of water could be determined by 

measuring the amounts of substances, which are dissolved in 

water. These harmful materials should be under limits in 

order to preserve humans’ health. It is much more important 

to know how to reach water in required quantity and quality. 

The key that will open the door of reaching water sources is 

hidden in the management of water stocks of our world. In 

this study the passage of water from surface to underground 

will be assessed through the window of quantity. 

II. STUDY AREA 

Jamnagar district has situated in the western part of the 

Saurashtra Peninsula is one of the most important districts of 

the Saurashtra in Gujarat State. 

  Jamnagar district is between latitude 22° 13′ 0″ 

North to longitude 69° 42′ 0″ East (Fig 1).  

 Jamnagar district has a geographical area about 

14,184 km2. Jamnagar district has an average elevation of 

17m above sea level and about 200 km long coastal length. 

 
Fig 1 Location map of study Area. 

 Physiographically the locale can be partitioned into 

the accompanying units: Hilly zones and Coastal and alluvial 

Plains. Waterways streaming in the zone are fleeting and 

Major focal piece of the zone is involved by Deccan basalt, 

western part by marine Tertiary rocks, northern and western 

seaside region by Quaternary residue.  

 Normal yearly precipitation shifts from 310 to 586 

mm and increments continuously from west to east , 

individually. The temperature in the territory changes 

between 15°C (winter) to 40°C (summer). The important 

components which control the circulation of dirtied ground 

water are the porosity and porousness of the nation rocks/soil, 

climatic conditions, geography of the landscape, area and 

kind of businesses, and area of crisp water and ocean water 

interface in seaside region. 

III. METHODOLOGY 

The progression astute technique, which is used to generate 

vulnerability map.  

 Collection and investigation of geospatial and non- 

geospatial data 

 Preparation of various topical maps like land use map, 

soil map, slope, geology map etc. using ARC GIS 

software. 

 Calculation & classification of SALDIT Index of 

Groundwater recharge Area 

 Preparation of various Groundwater recharge Area maps 

in ARC GIS.  

 Preparation of Groundwater recharge Area map of the 

study area. 

 Computing SALDIT Index 

The system contains three significant parts: weights, ranges 

and ratings. Each factor has been evaluated with respect to 

the other factors to determine the relative importance of each 

factor by assigning a relative weight. 
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 Each of the six parameters has a pre-determined 

fixed weight that reflects its relative influence on 

groundwater recharge potential. The SALDIT Index score is 

then obtained by computing the individual parameter scores 

and summing them as per the following expression: 

SALDIT-Index score = {(W1)*R1 + (W2)*R2 + (W3)*R3 + 

(W4)*R4 + (W5)*R5 + (W6)*R6} / 

(W1+W2+W3+W4+W5+W6)                                       

Eq (1) 

Whare W1, W2… W6 are the weights of the parameters 1 to 

6 respectively and R1, R2…R6 are the corresponding 

maximum rank values of each parameter variables. 

Sr No. Parameters Weights 

1. Slope of the Ground 3 

2. Aquifer Specific Yield 2 

3. Land and Soil Cover 4 

4. Depth to Groundwater Table. 5 

5. Influence of Surface Geology. 6 

6. Topographic Features of the Location 6 

Table 1: Weight of Parameters of SALDIT Index. 

 SALDIT Index Range and rank are between 1 and 

14. Higher ranking indicates high recharge potential in the 

location so that ranks are very important the data area given 

in result and discussion chapter. 

 Decision Criteria 

Once the SALDIT-Index has been computed, it is therefore 

possible to classify the location in question into various 

categories of recharge potential. The range of SALDIT-Index 

scores (1 to 7.69) is divided into 4 categories as shown in 

Table 2. 

Sr 

no. 

SALDIT-Index 

Range 

Recharge Potential 

Category 

1 1 to <3 Least 

2 3 to <5 Moderate 

3 5 to 7 High 

4 >7 Very High 

Table 2: Categorization of groundwater recharge potential 

using SALDIT index 

IV. RESULT & DECISION CRITERIA 

 Slope of the Ground  

Ground slopes can be expressed in percentage. Slope 

indicating steepness of the ground. In the study area, more 

area are in slope range 0 – 2 % .Therefore, major part of the 

area is more rechargeable. The map of slope of the ground is 

shown in fig.2. 

parameter Weight Range (%) Rank 

Slope of the ground 3 

0 – 2 10 

2 – 6 9 

6 – 12 5 

12 – 18 3 

>18 1 

Table 3: Ranks assigned to different ground slopes 

 
Fig. 2: Slope of the ground 

 Aquifer Specific Yield. 

It is important to have a satisfactory extra room beneath that 

site to oblige the energized water at the end of the day the 

aquifer underneath ought to have sensibly sufficient explicit 

yield esteem. The aquifer stockpiling limit can be 

communicated regarding its storativity/specific yield. In the 

study area 90% area in range <0.20 shown in fig 3. Therefore 

the aquifer having higher specific yield should be able to 

absorb and retain more water and hence higher rank. 

parameter Weight Range(fraction) Rank 

 

 

Aquifer Specific 

Yield 

 

 

 

2 

<0.01 1 

>0.01 to 0.04 2 

>0.04 to 0.08 3 

>0.08 to 0.10 4 

>0.10 to 0.15 5 

>0.15 to 0.20 6 

>0.20 7 

Table 4: Ranks assigned to different ranges of aquifer 

specific yields 

 
Fig. 3: Aquifer specific Yield 

 Land and Soil Cover. 

The rainwater first comes in contact with Earth land and soil 

cover parameters are very important role to identified 
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recharge area. In the study area there are three types of soil 

like B (Silt loam or loam), C (Sandy Clay loam), D (Clay 

loam, Silty Clay loam, Sandy Clay, Silty Clay, Clay). 

 
Fig. 4: Land use map. 

 
Fig. 5: Soil group map 

 Depth to Groundwater Table. 

Pre monsoon depths to groundwater table are important 

primarily because it determines the extent of storage space 

available for recharged water. Very shallow water table 

conditions (< 2m) may not be suitable as little space is 

available for recharged water to get stored. 

parameter Weight 
Range( m 

) 
Rank 

Depth to Groundwater 

Table. 
5 

<2 1 

>2 - 5 5 

>5 – 10 6 

>10 – 15 4 

>15 – 25 3 

>25 2 

Table 5: Ranks assigned to different ranges of depth to 

water levels 

 The depth of groundwater below mean sea level is 

calculated for pre- monsoon and post-monsoon season of year 

2003 to 2017 In the study area Pre-monsoon season depth is 

about 10to 15m shown in fig 6. post monsoon season area is 

near about 2 to 5m below the mean sea levelshown in Fig 7. 

 
Fig. 6: Pre- monsoon Depth to Groundwater 

 
Fig. 7: Post monsoon Depth to Groundwater 

 Influence of Surface Geology. 

The idea of topographical surface uncovered as outcrop 

assumes an imperative job in impacting the penetration rate 

at a site. The water first interacts with the uncovered shakes 

superficially and in this way the attributes of these outcrops 

ought to be considered while surveying the energize 

capability of a site. In the study area about more than half area 

is basalt stone shown in fig 8. 

parameter Weight Range Rank 

 

Influence of Surface 

Geology 

 

 

6 

alluvial 

deposits 
4 

laterite 3 

sand stone 2 

basalt 1 

Table 6: Ranks assigned to different surface geology 
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Fig. 8: Influence of Surface Geology 

 Topographic Features of the Location. 

The topography of an area is represented by surface 

expressions of the land mass. Topography is significant 

because gradient and direction of flow often can be inferred 

for water table conditions. The nature of topographic features 

help in identifying the areas suitable for groundwater 

recharge. In the study area about 90% plain costal area and 

other is hill slope are shown in Fig 9. 

 
Fig. 9: Topographic Features of the Location 

parameter Weight Range(  ) Rank 

 

 

 

 

 

 

 

 

 

 

coastal plains 6 

Plateaus with 

Concave surface 
5 

Plateaus with 

Convex surface 
3 

 

Topographic 

Features of the 

Location 

 

 

6 

Valley Floors 4 

Foot Hills of 

Mountains 
3 

Mountain/Hill 

Slopes 
2 

Mountain/Hill 

Ridges 
1 

Permeable Karst 

topography 
7 

Table 7: Ranks assigned to different topographic features 

V. CONCLUSION 

Ground water vulnerability map has been developed using 

SALDIT method for the coastal area of Jamnagar using GIS 

technique. In study area Pre monsoon SALDIT Index about 

50 % area are High to Very High Groundwater potential area 

Shown in fig 10. In study area about 70 % area are low to 

Moderate Groundwater potential Area Shown in Fig 11.  

 
Fig. 10: Pre monsoon SALDIT Index 
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Fig. 11: Post monsoon SALDIT Index 
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