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Water on Earth



Water use by society







Movement of water 
from soil to plants 
to the atmosphere



Runoff - Infiltration - Percolation



Infiltration of water into the soil



Stem flow from 
plants



Preferential 
or 

Bypass flow



Water infiltration – water repellency after fire



Percolation of water through the soil

• Saturated Flow
– Gravity draining large soil pores

• Unsaturated Flow
– Soil water potential movement of water from 

high potential to low potential
– Capillary action





Perched water table – look outside!



Capillary rise from water table



Water Molecule – polarity



Cohesion and Adhesion of water



Water surface tension - cohesion of water molecules



Capillary water movement – soil pore diameter



Capillary rise (cm) over days



Percolation rate influenced by soil texture
Sandy loam verses Clay loam



Soil Texture and Structure – Saturated Conductivity



Water availability to plants

• Root – soil interface

• Soil Texture and structure



Root – Soil interface



Water in soil pores –Saturation, Field capacity, and Wilting point



Tensiometer in soil 
to measure water potential



Soil Water Content – Matric Potential 



Soil Texture and Structure affect water availability

Wilting
Point



Soil Texture and Available Water



Water leaving the soil

• Evapotranspiration
– Evaporation 
– Transpiration

• Discharge to groundwater or surface water



Evapotranspiration over a season in annual 
crops and forest



Potential Evapotranspiration Rate

• Used to model moisture loss under ideal 
soil moisture conditions

• Determined by climatic variables –
temperature, humidity, wind speed, etc 
that influence the Vapor Pressure Gradient

• Estimated from evaporating pan of water, 
correction factor applied

0.65 evaporation for dense, well-watered 
vegetation



Surface mulch to reduce evaporation



Discharge to surface water



Manipulating soil water for plant 
production

• Irrigation
– Flood, furrow, sprinkler, drip

• Drainage
– Ditch, sub-surface tile (perforated pipes)



Furrow Irrigation



Furrow irrigation problems



Microirrigation – drip and microsprayer



Water efficiency of irrigation methods



Lowering the water table to enhance plant growth



Open-ditch and tile drainage



Open-ditch drainage system



Tile drainage system



Water discharge

• Percolate to groundwater
– Effect on plant nutrients?
– What retains plant nutrients?

• Discharge to surface water 
– What land “improvement” increases 

discharge rates?



Sheet Erosion

Rill Erosion

Gully Erosion



Grassed waterway to manage surface runoff 



Study Questions

• Brady and Weil Chapter 5
– Questions 9 & 10

• Brady and Weil Chapter 6
– Questions 2, 4, 6, 7, 8, 14
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