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• Soil profile descriptions serve to record soil morphology which 
is a basis for identifying diagnostics for soil classification

• Soil morphology recorded for reference profiles (pits) serves 
a. o. to identify soil observations (augers) with similar or 
comparable morphology -or diagnostics- reflecting similar or 
comparable soil forming processes and to delineate these as 
classes in the landscape

• Soil classes are carriers of, a set of, morphologic and analytic 
soil properties and associated land qualities. Mapping of soil 
classes permits to reduce the number and costs of soil 
analytical measurements needed to map soil analytical 
properties. 
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Soil profile description - classification

Alti-
tude

Slope
(%)

Color Consis-
tency
wet/dry

Texture Soil
depth

Soil 
water

Soil
ferti-
lity

Work-
ability

Local class

3550 36 ~ NST/LO L-low BD 0 + 0 0 Yeguasa

2300 24 ~ NST/HA CL-stony - -- - - Chincha

2200 19 White NST/SO L - - - 0 Borebor

2150 10 Red SST/SHA C 0 0 0 + Keyattie

1950 4 Black VST/VHA HC + + + - Walka

1800 4 Black SST/SHA CL + 0 + + Deshen

Kehali Jembere, Tekalign Mamo and Kibebew Kibret, 2017

http://ascidatabase.com/author.php?author=Kehali&last=Jembere
http://ascidatabase.com/author.php?author=Tekalign&last=Mamo
http://ascidatabase.com/author.php?author=Kibebew&last=Kibret


Soil profile description - classification

Alti-
tude

Slope
(%)

Color Consis-
tency
wet/dry

Texture Soil
depth

Soil 
water

Soil
ferti-
lity

Work-
ability

Local class WRB

3550 36 ~ NST/LO L-low BD 0 + 0 0 Yeguasa AN

2300 24 ~ NST/HA CL-stony - -- - - Chincha LP

2200 19 White NST/SO L - - - 0 Borebor CM

2150 10 Red SST/SHA C 0 0 0 + Keyattie LV

1950 4 Black VST/VHA HC + + + - Walka VR

1800 4 Black SST/SHA CL + 0 + + Deshen FL

Kehali Jembere, Tekalign Mamo and Kibebew Kibret, 2017

http://ascidatabase.com/author.php?author=Kehali&last=Jembere
http://ascidatabase.com/author.php?author=Tekalign&last=Mamo
http://ascidatabase.com/author.php?author=Kibebew&last=Kibret


Soil profile description (FAO, 2006)

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf
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FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

(international standard)

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

to be made and recorded according 
to the standards defined by the 
guidelines. & classified according to 
WRB (IUSS, 2015).
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Soil profile description (FAO, 2006)

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

(international standard)

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

The object, according to WRB (2015), 
is any material within 2 m of the 
Earth’s surface that is in contact with 
the atmosphere, excluding living 
organisms, areas with continuous ice 
not covered by other material and 
water bodies deeper than 2 m. 
including litter (up) and rock (low). 

0 cm
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• Metadata, including x, y, z, t
• Site data (soil forming factors)

• Distinguish soil horizons 
• Soil data per horizon

• Horizon designation

• Horizon diagnosis according to WRB
• Profile classification according to WRB

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil profile description (FAO, 2006)
(general procedure)



Source: FAO (2006)

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil profile description (FAO, 2006)
(general procedure)



Source: Baillie et al. (2004)

“Site description”

“Profile description”

Soil profile description (FAO, 2006) example
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Source: Baillie et al. (2004)

“Site description”

“Profile description”

Soil profile description (FAO, 2006) example



“In v i e w  of  t h e  h i g h costs  o f  f ie ld  work ,   

soil pro f i l e  descriptions should be made

as detailed and comprehensive as possible,  

so t h a t t h e y s e r v e m u l t i p l e purposes.”

Otto Spaargaren (1945-2015)

Soil profile description



Source: FAO (2006)

Soil profile description – metadata



Soil profile description - metadata

• Soil profile ID
• Description status
• Lineage (project, author, institute)
• Definition of the object: x, y, z, t



Source: FAO (2006)

Soil profile description - site



Site description
• Climate
• Relief (landform, slope position, slope gradient)
• Land use and land cover
• Parent material
• Age of the land surface

Soil profile description - site



Source: FAO (2006)

Soil profile description - horizons



Soil profile description - horizons

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

to be made and recorded according 
to the standards defined by the 
guidelines. & classified according to 
WRB (IUSS, 2015).



Soil profile description – horizons

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

made and recorded according to the 
standards defined by the guidelines. 
& classified according to WRB (IUSS, 
2015).

5 master horizons (or layers)
O = organic soil horizon (litter)
A = mineral soil horizon
B = mineral soil horizon
C = mineral soil horizon
R = mineral soil layer



Soil profile description – horizons

Soil observations & measurements:
- object: x, y, z, t 
- property
- method 
- value (incl. units or dictionary)

made and recorded according to the 
standards defined by the guidelines. 
& classified according to WRB (IUSS, 
2015).

5 master horizons (or layers):
O = organic soil horizon (litter)
A = mineral soil horizon
B = mineral soil horizon
C = mineral soil horizon
R = mineral soil layer

0 cm



O
organic

A

B mineral

Soil profile description – horizons

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

made and recorded according to the 
standards defined by the guidelines. 
& classified according to WRB (IUSS, 
2015).

5 master horizons (or layers):
O : decomposing OM
A : mineral soil with decomposed OM
B : mineral soil

0 cm



Source: FAO (2006)

Soil profile description - horizons



Characteristics
• Horizon boundaries (cm) & horizon designation
• Texture of fine earth
• Coarse fragments, stoniness
• Colour, mottling
• Field measurements (carbonates, gypsum, EC, pH)
• Structure and consistency 
• Porosity
• Concentrations (coatings, cementation/compaction, mineral)
• Biological activity, including rooting
• Sampling

Soil profile description - horizons



Soil profile description – horizons

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

made and recorded according to the 
standards defined by the guidelines. 
& classified according to WRB (IUSS, 
2015).



Soil profile description – horizons colour

Soil observations & measurements:
- object: x, y, z, t
- property
- method 
- value (incl. units or dictionary)

made and recorded according to the 
standards defined by the guidelines. 
& classified according to WRB (IUSS, 
2015).

O. Black
A. Dark brown
B. Reddish brown
C. Yellowish brown
R. Yellowish white



Hue
is the dominant spectral colour (red, yellow, green, blue, violet) which is mostly  
influenced by the parent material.

Value
is the lightness or darkness of colour and is in soils largely influenced by the  
content of organic matter. In the Munsell Soil Colour Charts, it ranges from 1 
(towards „black“) to 8 (towards „white“).

Chroma
is the colour intensity (pigment concentration) ranging from 1 (low intensity, 
„pale“ colours) to 8 (high intensity, „bright“ colours).

Soil profile description – horizon colour
(moist & dry)



Soil colour

Example:

7.5YR5/6
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Soil colour
Hue

(dominant spectral colour)

Value
(lightness/darkness)

Example:

7.5YR5/6



Soil colour
Hue

(dominant spectral colour)

Value
(lightness/darkness)

Chroma
(intensity of colour)

Example:

7.5YR5/6



Soil colour



Soil mottling



Soil constituents

• Soil fine earth fraction (< 2 mm)

inerals ()
-pores

water 
gases 

-organic material, both live and dead, 

between upper and lower boundary

• Soil coarse fragments (> 2 mm)
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Soil constituents

• Soil fine earth fraction:

-minerals (sand, silt, clay)
-pores

water 
gases 

-organic material, both live and dead, 

between upper and lower boundary

• Soil coarse fragments

http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Clay


• Soil fine earth fraction of good quality:

-minerals (sand, silt, clay); 45%, 
-pores; 50%

water; 25%, 
gases; 25%, 

-organic material, both live and dead; 5%, 

between upper and lower boundary

Soil constituents

• Soil coarse fragments

http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Clay


Clay (<2µm)
“Soils” fingers, is cohesive (sticky), is formable, has
a high plasticity and has a shiny surface after  
squeezing between fingers.

Silt (2-63µm)
“Soils” fingers, is non-sticky, only weakly formable,
has a rough and ripped surface after squeezing  
between fingers and feels very floury.

Sand (63-2000µm)
Cannot be formed, does not “soil” fingers and feels  
very grainy.

Soil constituents – texture
(= particle size distribution)



Soil textural classes

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Sand+silt+clay=100%

Soil texture



Soil textural classes

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Sand+silt+clay=100%

Soil texture

50 + 10 + 40 = SC



Soil constituents – texture
(= particle size distribution)



Soil texture & colour to estimate OM content
(organic matter)



Soil texture & colour to estimate OM content
(organic matter)



Pore spaces are a function of 
soil texture and structure.

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure



Structure refers to the natural arrangement and aggregation of 
soil particles and the space between them. Soil structure thus 
has a major influence on the bulk density and the movement of 
water and air and root growth. 

Soil structure



Land Qualities:

Structure refers to the natural arrangement and aggregation of 
soil particles and the space between them. Soil structure thus 
has a major influence on the bulk density and the movement of 
water and air and root growth. 

Water retention 

Aeration, drainage

Rootability

Workability

Germination

Soil structure



Distinguish differences in soil structure

Grade (or degree of development and aggregation)

Type (or shape)

Size

Distinguish soils (classification) different in soil structure

Soil structure



Distinguish differences in soil structure

Grade (or degree of development and aggregation)

Type (or shape)

Size

Soil structure 1 breaking into soil structure 2

sh soils (classification) different in soil structure

Soil structure



Soil textural classes

Grade

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure



Type

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure



Type

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure



Type

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure



Size

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure



Soil structure



• Soil structure, or absence of rock structure (including unconsolidated 
sediments in which stratification is still visible), in half of the volume or 
more of the fine earth 

>> cambic horizon.
• Wedge-shaped structural aggregates with a longitudinal axis tilted 10–60°

from the horizontal 
>>  vertic horizon.

• Moderate to strong, angular blocky structure breaking to flat-edged or 
nut-shaped elements with shiny ped faces 

>> nitic horizon. 
• Columnar or prismatic structure in some part of the horizon

>> natric horizon.
• Platy structure 

>>  puddled layer (anthraquic horizon).

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil structure





• Consistency refers to the degree of cohesion or 
adhesion of the soil mass

- Consistency when dry
- Consistency when moist
- Consistency when wet

FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil consistency



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil consistency when dry



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil consistency when moist



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil consistency when wet 



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil consistency when wet 





FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil porosity



Soil measurements – carbonates



Soil measurements – carbonates & gypsum



Soil measurements – carbonates & gypsum



Soil measurements - salt



Soil measurements - salt & pH



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil concentrations - coatings



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil concentrations - coatings



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil concentrations - coatings

B t



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil concentrations - cementation/ compaction



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil concentrations - cementation/ compaction



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil concentrations – mineral concentrations



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil biological activity



FAO2006_GuidelinesForSoilDescription_a0541e00.pdf

Soil rooting



Source: FAO (2006)

Soil profile description – interpretation
(classification)



0. Soil description

1. Interpret soil description for 
references to soil forming processes 
and express those in the horizon 
designation, 

2. Identify WRB diagnostic horizons, 
properties and materials

3. Identify WRB Ref Soil Group

4. Identify WRB qualifiers

Soil profile description – interpretation
(classification)



O) Organic matter: Litter layer of plant residues in relatively 
undecomposed form.

A) : Layer of mineral soil with most organic matter accumulation 
and: R horizons denote the layer of hard bedrock that cannot be 
excavated by hand. Soils formed in situ will exhibit strong 
similarities to this bedrock layer.

Soil horizon designation – master horizons

http://en.wikipedia.org/wiki/Organic_matter


O) Organic matter: Litter layer of plant residues in relatively 
undecomposed form.

A) Surface soil: Layer of mineral soil with most organic matter 
accumulation and soil life. This layer eluviates (gets depleted of) 
iron, clay, aluminium, organic compounds, and other soluble 
constituents. 

Soil horizon designation – master horizons

http://en.wikipedia.org/wiki/Organic_matter
http://en.wikipedia.org/wiki/Topsoil
http://en.wikipedia.org/wiki/Soil_life
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Clay
http://en.wikipedia.org/wiki/Aluminum


O) Organic matter: Litter layer of plant residues in relatively 
undecomposed form.

A) Surface soil: Layer of mineral soil with humified organic matter 
accumulation and soil life. This layer eluviates (gets depleted of) 
iron, clay, aluminium, organic compounds, and other soluble 
constituents. When eluviation is pronounced, a lighter colored "E" 
subsurface soil horizon is apparent at the base of the "A" horizon. 

Soil horizon designation – master horizons

http://en.wikipedia.org/wiki/Organic_matter
http://en.wikipedia.org/wiki/Topsoil
http://en.wikipedia.org/wiki/Soil_life
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Clay
http://en.wikipedia.org/wiki/Aluminum
http://en.wikipedia.org/wiki/Eluviation


O) Organic matter: Litter layer of plant residues in relatively 
undecomposed form.

A) Surface soil: Layer of mineral soil with humified organic matter 
accumulation and soil life. This layer eluviates (gets depleted of) 
iron, clay, aluminium, organic compounds, and other soluble 
constituents. When eluviation is pronounced, a lighter colored "E" 
subsurface soil horizon is apparent at the base of the "A" horizon. 

B) Subsoil: This layer accumulates illuvial clay, Fe, Al, humus 
and/or residual Fe/Al oxides, and/or shows alteration that forms 
silicate clay and/or liberates oxides and/or shows pedogenetic
ped formation.

Soil horizon designation – master horizons

http://en.wikipedia.org/wiki/Organic_matter
http://en.wikipedia.org/wiki/Topsoil
http://en.wikipedia.org/wiki/Soil_life
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Clay
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O) Organic matter: Litter layer of plant residues in relatively 
undecomposed form.

A) Surface soil: Layer of mineral soil with humified organic matter 
accumulation and soil life. This layer eluviates (gets depleted of) 
iron, clay, aluminium, organic compounds, and other soluble 
constituents. When eluviation is pronounced, a lighter colored "E" 
subsurface soil horizon is apparent at the base of the "A" horizon. 

B) Subsoil: This layer accumulates illuvial clay, Fe, Al, humus 
and/or residual Fe/Al oxides, and/or shows alteration that forms 
silicate clay and/or liberates oxides and/or shows pedogenetic
ped formation.

C) Layer underlying the soil, wherein roots can penetrate, 
including unconsolidated or weathered parent material.

Soil horizon designation – master horizons

http://en.wikipedia.org/wiki/Organic_matter
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O) Organic matter: Litter layer of plant residues in relatively 
undecomposed form.

A) Surface soil: Layer of mineral soil with humified organic matter 
accumulation and soil life. This layer eluviates (gets depleted of) 
iron, clay, aluminium, organic compounds, and other soluble 
constituents. When eluviation is pronounced, a lighter colored "E" 
subsurface soil horizon is apparent at the base of the "A" horizon. 

B) Subsoil: This layer accumulates illuvial clay, Fe, Al, humus 
and/or residual Fe/Al oxides, and/or shows alteration that forms 
silicate clay and/or liberates oxides and/or shows pedogenetic
ped formation.

C) Layer underlying the soil, wherein roots can penetrate, 
including unconsolidated or weathered parent material.

R) bedrock: R horizons denote the layer of hard bedrock that 
cannot be excavated by hand. Soils formed in situ will exhibit 
strong similarities to this bedrock layer.

Soil horizon designation – master horizons

http://en.wikipedia.org/wiki/Organic_matter
http://en.wikipedia.org/wiki/Topsoil
http://en.wikipedia.org/wiki/Soil_life
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Clay
http://en.wikipedia.org/wiki/Aluminum
http://en.wikipedia.org/wiki/Eluviation
http://en.wikipedia.org/wiki/Subsoil
http://en.wikipedia.org/wiki/Bedrock


Soil horizon designation – subordinate 
characteristics



Soil



Source: Zech et al. (2014): Böden der Welt

Calcaric Regosol0

1 m

Haplic Luvisol Haplic Umbrisol

Soil horizon designation - examples



• Oi/Oe/Oa – slightly/moderately/highly decomposed organicmaterial
• Ab/Bb/Cb – Buried genetic horizon in a mineral soil.
• Ag/Bg/Cg – Strong gleying in which iron has been reduced and removed during soil formation or in  

which iron has been preserved in a reduced state because of saturation with stagnantwater.
• Ah – Accumulation of organic matter
• Ap – Plowing or other anthropogenic disturbance of the surface layer
• Bc – Concretions or nodules with Fe, Al, Mn.
• Bd – Physical root restriction, either natural or man-made such as dense basal till, plow pans,etc.
• Bh – Illuvial accumulation of organic matter in the form of amorphous, dispersible organicmatter-

sesquioxide complexes.
• Bk – Accumulation of pedogenic carbonates, commonly calciumcarbonate
• Bs – Illuvial accumulation of sesquioxides (Fe/Al oxides) and organic matter in the form of illuvial,  

amorphous, dispersible organic matter-sesquioxide complexes
• Bt – Accumulation of silicate clay that either has formed in the horizon and is subsequentlytranslocated  

or has been moved into it by illuviation.
• Bw – Development of colour or structure in a horizon but with little or no apparent illuvial accumulation  

of materials.
• Br/Cr – Strong reduction; indicated presence of Fe in reducedstate

Soil horizon designation - examples



Soil diagnosis according to WRB



Soil profile description (FAO, 2006) field form



Soil profile description (FAO, 2006) field form



Soil profile description (FAO, 2006) field form



Soil profile description (FAO, 2006) field form



Soil profile description (FAO, 2006) field form



Soil profiles database – site descriptions



Soil profiles database – horizon descriptions



Soil profiles database – horizon samples



Soil profiles database - example



Source: FAO (2006)

Soil profile description – land evaluation



H aH bB aB cB d

BC BA HB HA

Saria

BD

JGB Leenaars

Soil profile description – land evaluation
(responsiveness to fertilisers)



Think about interpreting...
• ...soil colour in view of organic matter content

• ...soil pH in view of relative availability (mobility) of elements

• ...mottling in view of stagnating water

• ...density and depth distribution as positive/negative indicators for plant growth  
conditions

• ...soil texture in view of water infiltration, rooting, etc.

• ...soil structure in view of soil compaction

More on this topic on Thursday morning!

Soil profile description – land evaluation
(out of scope)



Thank you
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