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® Contributes to air and water pollution



EROSION AND LA
DEG'M‘-DATI

SHEmuidegradation — reduces productlon
POLENL I and capacity
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— ), n ge to plant communities
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= ésertlflcatlon — spreading of desert
""£ond|t|ons that disrupt semiarid and arid
- ecosystems (i.e. Ethiopia, Somalia)

— Overgrazing by livestock

— Drought
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DESERTIFICATION AND
DEFORESTATIO

A

EQUATOR EQUATOR

Land degradation
L in drylands

Deforestation hot spots
B Net loss of forest
- Current forest cover
B Net gain of forest

Source: Millennium Ecosystem Assessment




‘

“




.

NTERDEPENDENCY
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idegradatlon IS @ major problem
Deterloratlon of soil physical properties

— Deterioration of soil chemical properties



SEOLOGICAL VERSU
‘CELERA’EIEED ER ON

) Erosj__e | — process that transforms Jo]|
]n"r) SE iment
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= ”iRate affected by rainfall and parent material
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~ e Accelerated erosion — disturbance by
Aumans and/or animals

— 10 to 10,000 times more destructive
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® Spread of soil borne pathogens and
Insects
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“® Economics ($4 to $27
billion/year)
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Sadll: poIIutlon of water bodles
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2 J\JJf ent pollution of water bodies
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— e Chemlcal pollution of water bodies

® Damage from sediment deposition
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2 Progileiies turbidity
— Her\/' ts sunlight from penetrating water
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SReduces photosynthesis of submerged
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quatlc vegetation (SAV)
-"Affec S fish biology







OFFSITE EFFECTS O
ACCELERATED EROSION

diment fills in water :::_-: el
I)Jr ~ and irrigation o
Lems

'-*-Wlnd erosion
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® Fconomic costs ($5 to $17
billion/year)



= Rate of decline is affected
by:
— Effective rooting depth
— Subsoil permeability



SOTL-LOSS TOLERANCE

SBIETable soil loss (T-value) — the

il JAJIJ‘} m amount of soil that can be lost
rwr.g vater and wind erosion without
radmg the soil’s productivity

values range from 5 to 11 Mg/ha
= Soil depth

— OM content
— Use of water-control practices
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SRISIS0IlS have T values of 11 Mg/ha
JVLJAJJ‘ um soil loss of 0.04 inches/year
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— ! uId take 225 years to lose 9 inches
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=— 33% of cropland has T values > 11
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— 15% of cropland have T values > 22
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INFLUENCE,OF RAINDROPS™

BN ETminal velocity equals 18 mph
DELACHES SOl
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=V Destroys granulation
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raindrop impact damage

~® Transports soil e Ba S S
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TYPES OF WATER EROSIO
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BISTIEEt erosion — splashed soil is removed
iniiermly
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coalef} g of rills'into
hannels

heet and rill erosion
= 'a_r'e responsible for
most of soil movement
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So1L D E@'ERY-RAT‘E"

SEsBilldelivery ratio (SDR) — amount of
501 J\—‘JJ ered to a stream divided by
<liflotis eroded
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= 0.60 on steep slopes

e SDR = 0.01 on gentle slopes
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NIVE RSAL SDIL LOSS .
~ EQUATION (U ,

SRR — _‘f sCP where:
=A = edlcted soll loss
—ﬁg rainfall erosivity
' < 50|I erodiblity
5.; = slope length
= S = slope gradient or steepness
— C = cover and management (land mgt.)

— P= erosion control practices (land mgt.)
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.
IVERSAL SOIL- LOSS -

Owerland fiow path length

Slope length for eroding portion

Soil loss

—

Eroding portion —

Hillslope profile along E:Eiﬁ“'”" Sediment
overland flowpath Yyield

Depo sition —

lllustration of overland flow path P ath ending concentrated
with its eroding and depositional flow (channel area)
portions



»-n‘:

NIVE RSAL SDIL LO |
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ovilierodibility (K)
— -JJJJ"“ nherent susceptibility to erosion
= Ll ratlon capacity
'tructural stability
=5 —1-I|gh K values: silt and very fine sands,

-
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= “expansive clays, and blocky soil structure

— Low K values: high OM, non-expansive
clays, strong granular structure
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UNIVERSAL SOIL-LO
QUATION (U

> Tugyily hic factors (LS)
FmJJ ce of length and steepness of
S10pE on soil erosion
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' = —Longer the slope the greater the

f.::*t’—concentratlon of runoff water
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Bver and management factor (C)
— I JsLJs es vegetative cover and cropping

- - -
e i .

- —C < 0.1 = dense perennial plant cover



NIVERSAL SDIL o
~ EQUATION (U

g > LIppol il practlce factor (P)

— JLJ *of soll loss with a given support

pla tice to corresponding loss if crop
| _y_j‘ s planted up and down the slope

=~ (P = 1.0 = no support)

= _
~  —Terracing

- — Grass waterways
— Contour farming (Table 15.5)







EROSION AND SEDIMENT
CONTROL ON.CONSTRUCTION™

SPBentiall erosion can be 100 times that of
agiicultural land

1
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=9 State laws
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o Clean Water Act of
1992
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PRINCIPLES OF EROSIO
ITROL O MNSTR« TION™

T
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SESCI Jm e work for low! rainfall periods
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J JJ‘ e prOJect into multiple phases
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—-f;;;o.;cover disturbed soils
— Mulch

— Erosion blankets



DRINCGIPLES OF EROSIO
ONTROL ON,CONSTRUC oﬁ"
> Coilife ‘runoff Iw
- J)—\m eter waterways
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=T lprap large angular rocks
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———— Gablons - rectangular wire-mesh containers
' filled with stone



PRINCIPLES OF EROSIO
ITROL O MNSTR« TION™

_l_l

J (Ufuo rUnoff flow
- an# xtlle filter cloth - tough, nhonwoven

,_.,.- f:—Grass sod and erosion blankets
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= Vegetation or “live stakes”
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RINGIPLES OF EROSION:
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! Fapp ng sediment
- Str,l\ﬁ bales
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icpping sediment
=REtention ponds
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edlmentatlon ponds

= Wetla nds
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o Copplpgle ___j""aid and semiarid regions
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: ﬂ‘Wmds can be more powerful in winter
-~ — Great plains region of US
— Mixes with snow to form “snirt”
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wind erosion

0.0010.1 mm
suspension
‘dust storm’

0.1-1 mm
s altation
‘jumping’

>1 mm
rolling
‘creep’

coarse sand

Wind

Saltation

g '. .’ll

'~~~ Suspension

Saltation
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. MECHANICS OF WIND
M T ——
~ EROSION

SNiansportation T R
soaitation wntt /P

BSOSt important e G st

& ©50% to 90% of soil .

—  movement

= e Movement by short

wind erosion

—~— bounces along ground 000101 mum cay & sit

suspension
‘dust storm’ —»
R

0.1-1 mm
s altation
‘jumping’

>1 mm
rolling
‘creep’




PRiansportation
& Soillcreep
S8 Rolling and sliding
~ along soil surface

= = ~ ®Accounts for 5% to
—— 25% of soll
movement

ECLHANICS OF WIND ‘
V. T ——
- EROSION

/. A 7 Suspension

Wind

Saltation ) @\gltation
Creep

wind erosion

0.0010.1 mm
suspension
‘dust storm’

0.1-1 mm
s altation

‘jumping’

>1 mm

rolling coarse sand
‘creep’




ECLHANICS OF WIND ‘
V. T ——
- EROSION

Suspension

:MOSt SpECtaCUIar form Saltation ‘ Saltation
- 0f soil movement

— ~ ®Accounts for 15% to
= 40% of soil movement iperion ol

suspension
‘dust storm’

0.1-1 mm
s altation
‘jumping’

>1 mm

rolling . coarse sand
. ep,




EACTOF AFFE‘C’T‘W

ROSION
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gSuilimoisture

Vu ) eloaty and turbulence
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~ﬁ1ph winds initiate soil movement
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EACTOR AFFECTING D

EﬂGSION

BIIfproperties
_r, .)} ty of clods and aggregates
tability of soil crusts

: k density and size of soil fractions

= —Presence of clay, OM and cementing agents
e
= Particle size
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e Vegetation
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SESwuIlfmoisture and v’egetation
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= e Barriers
.~ = Shelterbelts and windbreaks
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LAND CLASSIFICATIO
cd‘sER-VATI

SHemd capability classes — |nd|cate the
Jegrae f limitation imposed on land uses

giclass I — least limited

o.;',
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= 'Iass VIII — most limited
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=
P —
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— About 439%0 of land in US is suitable for
cultivation



LAND C SSIFT.'CATIO
E CONﬁR-VATI

56/ deep and well drained
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SNeIE5s 11: limitations on tillage
= ® Class III: severe limitations for plants

® (Class IV: severe limitations on crops
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LAJ D CLASSIFICATIO
~ CONSERVATI

o Clags 'f:"h_n()t suited for crop production
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o Cleigss I extreme limitations
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C—Iass VII severe limitations
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® Class VIII: restricted to recreation
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® Mechanic of water erosion
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