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Introduction

1. Wind erosion: process of detachment, transportation, and deposition of soil material 
by wind

2. Including geologic and human-caused erosion

3. Desert areas, beach, dryland regions, 

5-1 Types of soil movement

1. Wind carries soil in three ways:


(1) suspension: <0.05 mm in diameter, in air


(2) saltation: 0.05 mm< size < 0.5 mm, jumping in a short distance


(3) surface creep: 0.5 mm< size < 1 mm, along the soil surface

2. Desert pavement or lag gravel: size > 1 mm (fig. 5-1)

5-2 Erosion damage

1. Loss of soil


(1) 300 tons/ac-yr (fig. 5-2)


(2) method: depth, radioactive element, …

 2. Textural change


(1) sand, silt, clay particles changed


(2) silt loam dunes were deposited

3. Nutrient losses


(1) fertility: clay and organic matter loss


(2) coarse-textured soil is less fertile

4. Productivity losses


(1) loss fertile materials


(2) root zone shallower (soil depth loss)

5. Abrasion


(1) house, car, machinery window damaged


(2) plants are killed (fig. 5-3)

6. Air pollution


(1) wind-blown dust, atmospheric dust


(2) toxic substances (PCBs)


(3) dangerous on highway, airfields, …

7. Deposition (sedimentation)


(1) contributes to soil formation


(2) fence, drainage, irrigation ditches, plants are filled or buried (fig. 5-4)


(3) expensive to remove for railway, highway

5-3 Erosiveness of surface wind

1. Velocity of wind near the ground


(1) zero wind velocity (fig. 5-5A, B)


(2) velocity vs. height (fig. 5-5C, D)


(3) friction velocity control erosion (Note 5-1)

2. Wind turbulence


(1) moving in all directions


(2) turbulence increases with increase in friction velocity, surface roughness, 
surface temperature

3. Wind gustiness


(1) variable wind velocity cause unstable


(2) higher-velocity gust cause erosion again

4. Prevailing wind direction


(1) winds from any direction can cause erosion


(2) barriers for protection: crop strips, windbreak

5-4 Initiation of soil movement by wind

1. Saltation


(1) 4.65 m/s to lift 0.5 mm soil



2.25 m/s to lift 0.8 mm sand in 5 mm height


(2) lifting by increased air pressure below and reduced pressure above(fig. 5-6)


(3) path profile of a sand grain in saltation (fig. 5-7)

2. Avalanching: increasing rate of erosion


(1) accumulation of eroded material from previous storms


(2) increasing quantity of saltating particles


(3) smoother surfaces

5-5 Wind and the erosion process

1. Detaching capacity of wind


(1) detaching related to friction velocity


(2) depends on soil materials (fig. 5-8)

2. Transporting capacity of wind


(1) related to wind velocity, but not to soil-grain size


(2) easier to pick smaller grains, but the total weight is constant

3. Soil deposition


(1) depends on wind velocity, size, weight of particles, aggregates


(2) saltating grains in a short distance


(3) coarser grains are deposited on the windward side of the dunes, finer ones to 
the leeward

5-6 Factors affecting wind erosion

1. Soil resistance


(1) dry aggregate size distribution (fig. 5-9)


(2) mechanical stability of structural units


(3) factors affecting aggregate size and stability



a. soil texture: 27% clay is best for clod



b. too higher organic matter is not good



c. free calcium carbonate cause disintegration

2. Surface ridges and roughness


(1) surface ridges reduce erosion


(2) surface roughness is helpful

3. Rainfall


(1) humid soil is not eroded by wind


(2) rainfall increasing plant growth


(3) however, raindrop detach soil, smooth soil surface

4. Knoll slopes 


(1) height vs. slope (fig. 5-10)


(2) slope vs. crest and upper slopes (Table 5-1)

5. Length of exposed area


(1) soil erosion increase with increasing length of the eroding strip


(2) transport capacity depends on soil erodibility

6. Vegetative cover


(1) plant species, plant geometry, population, and row orientation


(2) plant barriers are effective to protect soil

5-7 Windbreaks and shelterbelts

1. Windbreak and shelterbelt effectiveness


(1) reduce wind erosion (fig. 5-11)


(2) provide food and habitat for wildlife


(3) decrease wind velocity (fig. 5-12)

2. Trees and shrubs for windbreaks


(1) plants species (Table 5-2, 5-3)


(2) many rows occupy lots of land areas

3. Prairie states forestry project


(1) 218 millions trees and shrubs on 32,000 km windbreaks


(2) form Texas to the Canadian border

4. Recent trends


(1) many windbreaks are destroyed


(2) cost-sharing for planting trees through the Farm Service Agency

5. Irrigation and shelterbelts


(1) windbreaks interfered irrigation system


(2) compromise solution (fig. 5-13)

5-8 Principles of wind-erosion control

1. Wind erosion factors


(1) soil erodibility


(2) surface roughness (ridging)


(3) climatic conditions (wind velocity, humidity)


(4) length of exposed surface


(5) vegetative cover

2. Successful practices for reducing wind erosion

Summary

1. Wind erosion: geologic and human-induced

2. Soil moves forms: suspension, saltation, surface creep

3. Friction velocity: wind’s erosive power

4. Windbreaks are used to reduce wind erosion

5. Three principal ways


(1) reduce the velocity of the wind 


(2) remove abrasive material from windstream


(3) increase soil’s resistance to wind erosion

