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Abstract: Farm ponds are an important water conservation structure that helps to improve agricultural 

productivity and water availability in semi-arid regions. The present study focuses on identifying suitable 

sites for farm pond construction using Geographic Information System (GIS) and remote sensing 

techniques. The main objective of the study is to analyse the spatial distribution of suitable locations for 

farm ponds based on various physical and environmental factors and to understand their role in 

supporting agricultural activities and cropping patterns. 

The study integrates several thematic layers such as slope, soil texture, land use and land cover, 

drainage density, lithology, rainfall distribution, and distance from streams. These datasets are collected 

from different sources including the National Bureau of Soil Survey and Land Use Planning, United 

States Geological Survey, and Indian Space Research Organisation. The collected spatial data are 

processed using GIS software such as ArcGIS and QGIS to generate thematic maps of the study area. 

Each thematic layer is reclassified according to its suitability for farm pond construction. Different 

weights are assigned to the factors based on their relative importance using the weighted overlay 

method. The integration of these layers helps to generate a farm pond site suitability map that 

categorizes the study area into four classes: highly suitable, moderately suitable, less suitable, and not 

suitable zones. 
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I. INTRODUCTION 

Water is one of the most critical natural resources for agricultural development, especially in semi-arid and drought-

prone regions. In many parts of India, agriculture largely depends on monsoon rainfall, which is highly variable and 

unevenly distributed both spatially and temporally. This variability often leads to water scarcity during the cropping 

season, affecting crop productivity and farmers’ livelihoods. In such conditions, water conservation structures like farm 

ponds play an important role in improving water availability for irrigation and sustaining agricultural activities. 

Farm ponds are small water storage structures constructed in agricultural fields to collect and store surface runoff 

during the rainy season. These ponds help in harvesting rainwater and make it available for irrigation during dry 

periods. Farm ponds also contribute to groundwater recharge, soil moisture conservation, and improved cropping 

intensity. Because of these benefits, farm ponds have become an important component of watershed management and 

sustainable agricultural development programs promoted by government agencies and development organizations such 

as the Food and Agriculture Organization. 

 

II. OBJECTIVES 

1. To study the affecting factors on siting farm pond 

2. To understand GIS Weighted Overlay Method 

3. To understand the significance of siting farm pond 
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III. DISCUSSION: 

The success of farm ponds largely depends on proper site selection. If a pond is constructed at an unsuitable location, it 

may face problems such as insufficient runoff, high seepage losses, or structural instability. Therefore, scientific 

methods are required to identify suitable locations for farm pond construction. In recent years, Geographic Information 

System (GIS) and remote sensing technologies have emerged as effective tools for spatial analysis and resource 

management. These technologies enable researchers to integrate various environmental and physical factors and 

analyze their combined impact on site suitability. 

GIS-based analysis allows the integration of multiple thematic layers such as slope, soil texture, land use and land 

cover, drainage density, rainfall distribution, and lithology. By assigning appropriate weights to these factors and 

applying spatial analysis techniques, suitable locations for farm ponds can be identified efficiently. Software platforms 

such as ArcGIS and QGIS are widely used for such analyses because they provide powerful tools for data processing, 

mapping, and spatial modelling. 

Several studies have highlighted the importance of GIS-based techniques for watershed management and water 

resource planning. According to Jaiswal, R. K. and colleagues, the integration of remote sensing and GIS significantly 

improves the accuracy and efficiency of groundwater and watershed planning. Similarly, Thomas, J. and co-authors 

demonstrated that GIS-based suitability analysis is highly effective for identifying appropriate locations for farm ponds 

in watershed areas. 

The present study aims to identify suitable locations for farm pond construction using GIS-based multi-criteria analysis. 

Various environmental and physical factors influencing farm pond suitability are considered in the analysis, including 

slope, soil texture, land use and land cover, drainage density, rainfall, lithology, and distance from streams. By 

integrating these factors through weighted overlay analysis, a farm pond site suitability map is generated for the study 

area. 

The findings of this research will help in identifying the most appropriate locations for farm pond development and 

contribute to efficient water resource management. The results can support farmers, planners, and policymakers in 

improving agricultural productivity, enhancing water conservation, and promoting sustainable rural development. 

 

IV. AFFECTING FACTORS: 

1. Slope: 

Areas with gentle slopes are more suitable because water can easily accumulate and remain stored for a longer time. 

Steeper slopes cause rapid runoff of water and increase the cost and difficulty of pond construction. Therefore, 

locations with low to moderate slopes are considered ideal for farm pond development. Slope is one of the most 

important factors for farm pond construction. 

• Gentle slopes (0–5%) are most suitable because water can easily accumulate. 

• Moderate slopes (5–10%) are moderately suitable. 

• Steep slopes (>10%) are unsuitable because water flows quickly and excavation cost increases. 

 

2. Soil Texture: 

Another important factor is soil texture, which determines the water holding capacity of the soil. Clayey and clay-loam 

soils are highly suitable because they have low permeability and can retain water for a longer period. On the other 

hand, sandy soils allow water to infiltrate quickly, leading to seepage losses from the pond. Hence, areas with fine-

textured soils are preferred for constructing farm ponds. Soil determines the water holding capacity of the pond. 

• Clay and clay-loam soils are highly suitable because they retain water for a longer period. 

• Loamy soils are moderately suitable. 

• Sandy soils are unsuitable due to high infiltration and seepage losses. 
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3. Rainfall: 

Rainfallalso plays a crucial role in determining the suitability of farm ponds. Regions receiving moderate to high 

rainfall generate sufficient surface runoff that can fill the ponds during the rainy season. In areas with very low rainfall, 

the amount of runoff is limited, which may result in insufficient water storage in the pond. Therefore, rainfall 

availability directly affects the sustainability and effectiveness of farm ponds. Rainfall determines the availability of 

water for storage. 

Areas with moderate to high rainfall are suitable for farm ponds. 

Very low rainfall areas may not provide sufficient runoff to fill ponds. 

 

4. Drainage Density: 

The drainage density of an area is another factor influencing farm pond suitability. Drainage density refers to the total 

length of streams and drainage channels in a watershed. Areas with moderate drainage density are considered suitable 

because they provide adequate runoff for filling the ponds. Very high drainage density may lead to soil erosion and 

flooding, while very low drainage density may result in insufficient water flow. 

Drainage density indicates the number of streams in a watershed. 

• Moderate drainage density is ideal because it provides sufficient runoff. 

• Very high drainage density may cause soil erosion and overflow problems. 

 

5. Land Use / Land Cover (LULC): 

Land use and land cover also affect the selection of suitable sites for farm ponds. Agricultural lands are generally 

more suitable because the stored water can be easily used for irrigation. Forest areas may also support farm ponds but 

require careful environmental consideration. Built-up or urban areas are usually unsuitable because of limited space and 

high land value. Land use affects runoff and pond feasibility: 

• Agricultural land is highly suitable for farm ponds. 

• Forest areas are moderately suitable. 

• Urban or built-up areas are unsuitable due to land constraints. 

 

6. Lithology (Rock Type): 

The lithology or rock type of an area influences the infiltration and seepage of water. Areas with impermeable or less 

permeable rocks such as basalt are more suitable because they prevent water from seeping out of the pond. In contrast, 

areas with highly permeable rocks allow water to infiltrate quickly, which reduces the storage efficiency of the pond. 

Rock type affects infiltration and water retention. 

• Impermeable rocks (basalt, shale) are suitable because they reduce seepage. 

• Highly permeable rocks (sandstone, limestone) may cause water loss. 

 

7. Groundwater Level: 

Groundwater conditions also play a significant role in farm pond suitability. Farm ponds help recharge groundwater, 

especially in areas where the groundwater table is declining. Areas with moderate groundwater depth are considered 

suitable because the stored water can contribute to groundwater recharge and improve irrigation potential. Areas with 

moderate groundwater depth are suitable. Farm ponds help recharge groundwater and improve irrigation availability. 

Farm Pond Site Suitability Factors (GIS Weighted Overlay Method) 

Sr. No. Factor Class Suitability Rank Weight (%) 

1 Slope (%) 
0–3 Highly Suitable 

25 
3–5 Moderately Suitable 
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5–10 Less Suitable 

>10 Not Suitable 

2 Soil Texture 

Clay Highly Suitable 

20 
Clay Loam Moderately Suitable 

Loam Less Suitable 

Sandy Not Suitable 

3 
Land Use / 

Land Cover 

Agricultural Land Highly Suitable 

15 
Fallow Land Moderately Suitable 

Forest Less Suitable 

Built-up Area Not Suitable 

4 
Drainage 

Density 

Low Highly Suitable 

15 Moderate Moderately Suitable 

High Less Suitable 

5 
Lithology / 

Geology 

Basalt / Hard Rock Highly Suitable 

10 Weathered Rock Moderately Suitable 

Fractured Rock Less Suitable 

6 Rainfall 

>800 mm Highly Suitable 

10 600–800 mm Moderately Suitable 

<600 mm Less Suitable 

7 
Distance from 

Stream 

<500 m Highly Suitable 

05 500–1000 m Moderately Suitable 

>1000 m Less Suitable 

 

Significance of Siting Farm Ponds: 

Proper siting of farm ponds ensures maximum benefits in terms of water conservation, soil protection, and agricultural 

development. 

The major significance of proper farm pond siting includes: 

1. Efficient Rainwater Harvesting: 

Properly located farm ponds can effectively collect and store surface runoff from the surrounding catchment 

area. 

2. Improved Agricultural Productivity: 

Stored water from farm ponds provides irrigation during dry spells, which helps increase crop yield and 

cropping intensity. 

3. Reduction of Soil Erosion: 

Farm ponds reduce the speed of surface runoff and help prevent soil erosion and land degradation. 
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4. Groundwater Recharge: 

Some amount of stored water infiltrates into the soil, helping recharge groundwater levels in nearby areas. 

5. Better Water Resource Management: 

Scientific site selection using GIS tools such as ArcGIS and QGIS helps identify the most suitable locations 

for farm ponds. 

6. Support for Sustainable Agriculture: 

Farm ponds help farmers maintain crop production during rainfall variability and support long-term 

agricultural sustainability. 

 

V. CONCLUSION 

The suitability of a farm pond site depends on a combination of natural factors such as slope, soil texture, rainfall, 

drainage density, lithology, and land use, along with socio-economic considerations. Proper analysis using GIS 

techniques helps identify the most suitable locations for effective water storage and agricultural sustainability. 

The results of the study indicate that areas with gentle slopes, clayey soil texture, moderate drainage density, and 

proximity to drainage channels are highly suitable for farm pond development. The suitability analysis provides a 

scientific basis for planning farm ponds and improving water resource management in agricultural regions. The 

findings of the study can assist farmers, planners, and policymakers in selecting appropriate locations for farm pond 

construction and enhancing sustainable agricultural development.  

Proper siting of farm ponds is essential for efficient water management and sustainable agricultural development. 

Selecting an appropriate location ensures that the pond can collect sufficient runoff water during the rainy season and 

store it for future use. Well-located farm ponds help farmers manage water scarcity and maintain agricultural 

productivity even during dry periods. 
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