
Agricultural Drainage: 
Principles and Design 

Drainage is crucial in agriculture to improve soil health and boost crop 

yield. 

This presentation covers drainage coefficients, flow principles, and 

system design essentials. 

Dr. Sugitha, ARS 
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Understanding the Drainage Coefficient 

Definition 

Rate at which excess water must be removed to prevent 

damage. 

Factors Affecting 

• Rainfall intensity 

• Soil type 

• Crop type 

Regional Values 

Midwest US: 0.5-1 in/hr; Southeast Asia: higher due to heavier 

rainfall. 

Calculation 

Involves rainfall data and soil infiltration capacity. 
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Principles of Water Flow Through Soils 

Saturated vs Unsaturated 
Flow 

Saturated flow occurs when pore 

spaces are full with water; 

unsaturated flow when air is present. 

Hydraulic Conductivity 

Depends on texture, structure, and 

organic matter content of soil. 

Soil Moisture Curve 

Shows water retention; key for 

designing drainage to avoid water 

stress. 

https://gamma.app/?utm_source=made-with-gamma


Darcy's Law: The Foundation of 
Drainage Design 

Equation 

Q = -KA(dh/dl), relates flow velocity to soil properties and gradients. 

Variables 

• Q = discharge 

• K = hydraulic conductivity 

• A = cross-sectional area 

• dh/dl = hydraulic gradient 

Applications 

Helps determine spacing and depth of drains. 

Limitations 

Assumes steady, laminar flow in homogeneous soils. 
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Infiltration Theory and its Role in Drainage 

Infiltration Defined 

Process of water entering 

soil surface; influenced by 

soil and surface 

conditions. 

Rate vs Capacity 

Infiltration rate is actual 

entry speed; capacity is 

maximum possible rate. 

Models 

• Horton’s Equation 

• Green-Ampt Model 

Examples 

Sandy soils: high 

infiltration; clayey soils: 

low infiltration rates. 
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Surface Drainage Systems 

Graded Furrows 

Channels with mild 

slope for efficient 

runoff. 

Field Ditches 

Sized channels 

collecting surplus 

water. 

Contour Ditches 

Follow terrain 

contour to control 

flow. 
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Subsurface Drainage Systems 

Types 

• Tile drains: porous pipes laid underground 

• Mole drains: channels created by mole plow 

Materials 

• Clay and concrete tiles 

• Corrugated plastic pipes 

Filters 

Gravel and synthetic fabrics prevent clogging. 

Pros and Cons 

Effective water control but higher installation cost. 
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Design of Subsurface Drainage 
Systems: Key Factors 

Soil Properties 

Hydraulic conductivity guides drain depth and spacing. 

Drainage Coefficient 

Determined by crop needs and rainfall data. 

Depth & Spacing 

Use empirical formulas for optimal layout. 

Example 

Tile drains designed for corn in Iowa with 10-15 ft spacing. 
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Design of Subsurface Drainage Systems: 
Practical Considerations 

Installation Methods 

Trenching or mole plowing 

with specialized 

machinery. 

Maintenance 

Regular inspection to 

avoid blockages and 

system failure. 

Environmental 
Impact 

Nutrient runoff and 

greenhouse gases can 

occur without care. 

Sustainability 

Adopt best management 

to minimize ecological 

footprint. 

Case study: Large-scale farm in Midwest improved yields and water management with subsurface drainage. 
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Conclusion: Optimizing Agricultural Drainage 

Key Principles 

Combine drainage 

coefficient, soil flow, and 

design for success. 

Integrated Water 
Management 

Balance surface and 

subsurface methods 

sustainably. 

Future Trends 

Smart sensors and precision 

drainage technology 

emerging. 

Call to Action 

Implement sustainable 

drainage for long-term 

productivity. 

https://gamma.app/?utm_source=made-with-gamma

