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INTRODUCTION

The living layer of the Earth, known as the soil, serves as a vast water reserve. In order to
regulate the distribution of water and energy fluxes at the soil surface, soil water content or SWC is crucial
(Denissen et al., 2021) and might possibly affect natural processes such as agricultural, hydrological, ecologi-
cal and climatic. In order to integrate atmospheric water inputs, surface runoff and groundwater recharge, soil
infiltration is essential. The principal means of replenishing soil water in arid and semi-arid settings is through
precipitation infiltration (Cui et al., 2019). Infiltration is the term used to describe the downward entry of water
from the land surface into the soil medium. The movement of water through the soil from one place to another
is called Percolation or Soil Water Movement.
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Soil infiltration rate: The pace at which water enters the soil is referred to as its infiltration rate.
The rate of soil penetration depends on two primary aspects:

1. Porosity of soil 2. Permeability of the soil

The water distribution in five zones during the infiltration process under ponded situations.
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1) Saturated zone: In the saturated zone, the pore space is saturated or filled with water. Depending on the time

elapsed from the initial application of the water, often barely reaches a few millimetres below the surface.

2) Transition zone: This zone is distinguished by a sharp decline in water content as depth increases and will
spread out by around a few centimetres.
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3)Transmission zone: A slight fluctuation in water content with depth characterises the transmission zone.

The gravitational forces in this zone are responsible for the hydraulic gradient.

4) Wetting zone: The water content in this zone falls off rapidly as depth increases from the transmission

zone’s water content to the soil’s original water content.

5) Wetting front: This zone has a significant hydraulic gradient and serves as a clear barrier between wet and

dry soil. There is no obvious water penetration beyond the wetting front.
Importance of Infiltration:
The amount of water that can percolate into and through the soil profile is indicated as infiltration.

Water is momentarily stored in the soil and is thus accessible for plant development, root uptake, and soil
organism habitat. In order to support plant growth, soil serves as a reservoir. Healthy vegetation is dependent
on enough soil moisture, which in turn promotes ecosystem stability and reduces soil erosion. Maintaining
the water cycle through healthy filtration rates benefits varied habitats. Consistent infiltration in swamps,
woodlands, and meadows benefits plant and animal life by providing a reliable source of water and sustaining
soil health. Infiltration restores the groundwater, which is essential for industrial, agricultural, and drinking
purposes. As a result of the water seeping into the earth, infiltration helps to avoid flooding. To mitigate heat
waves in cities, manage storm drains and enhance urban environmental quality, ecological structures such as
rain gutters and permeable paths can encourage infiltration in urban environments. Infiltration plays a major

role in both ecological restoration and the conservation of water.

Determining factors of Infiltration
* Soil Structure
¢ Humus content
* Soil Moisture
*  Soil Depth

* Soil surface roughness
» Infiltration rates can be measured in inches or millimetres per hour.

Infiltration rates of different soil types:

Soil Type (Basic Infiltration rate (mm/hr
Sand 30>

Sandy loam 20-30

Loam 10-20

Clay loam 5-10

Clay 1-5

Infiltration Capacity: The quantity of water that a soil profile absorbs per unit of time via its surface while
it is in continuous contact with water at atmospheric pressure is known as its infiltration capacity. It is also

known as its infiltrability.
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It is represented in units of cm/h or mm/h and is indicated by f.

Infiltration Capacity-influencing factors:
1. The attributes of Soil:

a) Soil Texture: Infiltration rates are lower in fine-textured soils than in course-textured soils. Large pores

in sandy soils allow the liquid to pass through much more quickly than in clayey soils.

b) Permeability: Permeability measures how easily a fluid (water) can pass through a porous rock. Due to

their bigger pore sizes, large particles will improve permeability.
¢) Porosity: Porosity is the ratio of open space (pores and cracks) to total volume in a material.

The amount of infiltration would typically increase with porosity.

2. Vegetation: Dense vegetation on the surface enhances Infiltration capacity. When there is no vegetation,

there is typically usually more runoff and less Infiltration.

» High depth of detention and slowed overland flow are caused by the vegetative cover and minimizes the

impact of competition between raindrops.

3. Land Cover: Snow covered surfaces and paved metropolitan areas will have very low or zero infiltration

rates.

4. Compaction: The infiltration of water into the soil is prevented by a compacted layer of soil or an imper-
meable zone surrounding the surface and water tends to puddle on the soil surface. Compaction lowers both

pore size and porosity. It is minimal in sandy and high in clay soils.

5. Temperature: Viscosity explains the influence of temperature. Increased infiltration and decreased viscos-

ity occur at high temperatures.
* During Summer: Low Viscosity - Infiltration Increases.
* During Winter: High Viscosity - Infiltration Decreases.

6. Antecedent Moisture content: Infiltration may be influenced by soil moisture content. There will be less

invasion on day two compared to day one. Since the first day causes the soil to get saturated.
7. Bulk Density: Pore space is reduced by increased BD.

8. Physical Crusts: Ponding occurs when soil is exposed to rainfall. Surface sealant and pore-clogging parti-

cles are generated from weak aggregates thus limiting infiltration.
9. Organic matter: Infiltration processes are frequently aided by organic materials.

10. Capillarity: Capillarity increases as particle size decreases.
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CONCLUSION:

The soil pore structure was significantly impacted by soil depth and land use. Soil infiltration was impacted by
changes in soil crusts and physicochemical characteristics brought about by farmland conversion. Due to their
loose soil structure, stable aggregates, higher levels of soil organic matter, and roots, the revegetation lands
had a higher capacity for soil infiltration. It facilitates faster soil penetration and transportation of precipitation
to deeper soil layers. Soil crusts hindered infiltration. Surface soil infiltration was significantly influenced by
soil physical, biological and crustal features. Subsurface infiltration was primarily impacted by the physical
qualities of the soil. Our data revealed that land use has a substantial impact on water infiltration. More pre-
cisely, tillage has a detrimental effect on water infiltration, whereas crop management and soil amendments
enhance soil structure and water penetration. Soil structural parameters (such bulk density, organic carbon,
and porosity) and infiltration rate were found to be significantly correlated. Infiltration performance is a crucial

measure used to analyse bioretention’s hydrological impact.
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