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Introduction

1. Stream sediment: transported or deposited through runoff, debris flow, and channel and bank erosion.

2. Sediment impairs the physical, chemical, and biological properties of streams and is the greatest water pollutant in stream.

11-1 Soil-erosion processes

1. Detachment

(1) Acting forces

a. Raindrop (or flow) energy: (Table 11.1)

b. Storm energy: Wischmeier and Smith (1958) equation 11.5

c. Freezing water: water expands as it freezes

d. Soil resistance: erosion, transportation, depositions (fig. 11.1)

(2) Detachment rate

a. Interrills: sheet erosion, occurs in areas between rills

b. Rills: occurs in numerous small channels on hillsides by normal tillage

2. Transport

(1) Rainfall transport: splash action, is a function of rainfall amount and intensity, slope gradient, soil characteristics, wind speed, and microrelief.

(2) Runoff transport: overland flow, determined by flow velocity and mass, slope gradient, hydraulic radius, surface roughness, and particle transportability

3. Deposition: sediment load exceeds transport capacity

11-2 Watershed gross erosion

1. Interrill and rill erosion

(1) Empirical: relates observed erosion data to environmental factors through statistical analysis. Equation 11.22 and 11.23

(2) Factor-based

a. Universal Soil Loss Equation (USLE): Soil loss A = RKLSCP

(a) R: rainfall factor: equation 11.25, 11.26, Table 11.2, fig. 11.2

(b) K: soil factor: fig. 11.3

(c) L: slope length factor: equation 11.30

(d) S: slope steepness factor: equation 11.30

(e) C: cover and management factor: Table 11.3, 11.4

(f) P: conservation practice factor: Table 11.5

b. The revised universal soil loss equation (RUSLE): in 1987 see p: 250-1

(3) Physical

a. Four components: (fig. 11.4)

(a) detachment by rainfall

(b) detachment by runoff

(c) transport capacity by rainfall

(d) transport by runoff

b. Models: ANSWERS, CREAMS, EPIC, WEPP,

2. Ephemeral gully erosion (fig. 11.5) (Table 11.6)

(1) Processes: initiated and carried by channelized flows

(2) Estimates:

a. On-site visit procedure: Compound Topographic Index (CTI)

b. Physical model: equation 11.35, 11.36

3. Gully erosion

(1) Formation

a. Induced by surface runoff: depth and velocity (fig. 11.7)

b. Induced by subsurface runoff: pipes and tunnels formed by macropores (fig. 11.8)

(2) Gully types: U-shaped and V-shaped

(3) Estimates: equation 11.40

4. Mass movements: land creep, landslides, mudflows, debris flows, avalanches, falling rocks

(1) Occurrences

a. Factor of safety: equation 11.41, 11.42, 11.43

b. Forest vegetatin tends to maintain more-secure slopes

(2) Estimates: GIS and GPS

5. Channel erosion

(1) Stream-bank erosion: fig. 11.10

(2) Sediment transport: Table 11.7

11-3 Estimation of sediment yield

1. Sediment delivery ratio (SDR): the ratio between sediment yield in stream or reservoir and the watershed gross erosion is called sediment delivery ratio. Fig. 11.11 and Table 11.8

2. Sediment rating-curve: a plot of sediment concentration vs. stream discharge over a wide range of data is called sediment rating-curve (fig. 11.12) (Table 11.9)

3. Modified USLE: equation 11.49 for storm erosion estimates

4. Statistical models: equation 11.50, 11.51

5. Physical models: based on erosion processes and transport mechanisms

11-4 Vegetation effects

1. Vegetation mechanisms

(1) Mechanical effects: canopy, litter, root (Table 11.10)

(2) Hydrologic effects: 

a. Interception loss that reduces net precipitation to reach mineral soils

b. Transpiration that depletes soil moisture content

c. Litter and organic matter that slow down flow velocity and prolong times of concentration

2. Conservation plants (Table 11.11): selection based on

(1) Intended purpose

(2) Cause of the erosion problem

(3) Site conditions, including soil, topography, and microclimate

(4) Plant characteristics
3. Forest activity

(1) Forest roads

(2) Forest cutting and site preparation

(3) Forest fires

