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Why SUITMA: Establishment of ISSS WG Urban Soils, 1998, at the WCSS 

in Montpellier, France 

by Wolfgang Burghardt, Essen, Germany and Jean-Louis Morel, Nancy, 

France

First international Conference on Urban Soils was hold in Essen, 

Germany by W. Burghardt and named/entitled

„Soils of Urban, Industrial, Traffic and Mining Areas – SUITMA“.

From that time, the ISSS/IUSS WG Urban Soils, was called ‚SUITMA, 

(today IUSS comission ‚SUITMA‘`), and

urban soils SUITMAs.
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Content: Characteristics of urban areas and soils

1. Laws of nature versus human intentions and arbitrariness

2. Dissection of landscape in numerous plots

3. Water balance, drainage, storm water infiltration, irrigation

4. Climate effects by high buildings

5. Reduction of available soil space and soil volume

6. Increase of dust occurence

7. Reduced soil areation

8. Technosols, dominance of heat treated materials

9. Nitrogene accumulation
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1. Laws of nature versus human intentions and arbitrariness -

differences of soil genesis in natural landscapes and in urban areas

Natural landscape Urban areas

Main factor, beside others

Gravity forces By-product of commercial, social, 

administrative decissions, to a minor 

extend targeted by them, or left natural

Attributes

- soils are related in a landscape

- carrier of information of

landscape history and genesis

(Similar to creature genetic)

- in balance with natural environment

- related by any technical transport

- on parcels of land restricted

- soil scape strong dissected

- new urban environment, land use
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2. Dissection of landscape

and

river catchment areas
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Figure 1. 

Natural 

landscape, 

large 

catchments

Figure
Urban  

landscape,

many small

catchment

areas
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3. Changed urban water balance, by

- change of surface distance to groundwater by soil

excavation or fill-up, change of evapotranspiration

- deep and dropped groundwater table by

drainage, and reduced roof/street water supply

- stormwater infiltration for keeping the water

in the city

- irrigation
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Figure 2: Storm water infiltration plots, effects dust accumulation

and strong leaching of soils

Street water infiltration siteRoof water infiltration site
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4. Climate effects by high buildings

SUITMA 13 Pisa - GSP-Symposium Soil Sealing and Urban Soils, 6-7 October 2025,  25 years SUITMAs. A new research field of soil science



Luv –windward

side, wet by

precipitation

catched on a high 

wall and collected

on a small space, 

wet soils

Lee – side,  

sheltered from

the wind, no

precipitation

catched, dry soils

Figure 3:

High building

affect on climate
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5. Reduction of available soil space

and soil volume for soil functions

by

- above ground and underground sealing

- technic erosion

- stone content

Rare soils should become more valuable!
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Continuous sealing

In part sealing

Underg

round

sealing

Figure 4:

Types of

Sealing
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Erosion by gravity in natural

landscape

High soil volume loss by

Techno-erosion by excavation
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Figure 5: Natural and technical

erosion
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Figure 6: Stone content reduces

the content of fine earth.

This means the capacity of soil is

reduced for storage of

- water, 

- nutrients, 

- carbon, 

and for

- dilution of contaminated dust
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6. Increase of dust occurence
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Figure 7: Dust in cities.

Deposits of dust: church yard wall

4 - 5 cm dust deposited in 30 

years above an ash layer of

an abandoned place
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- New Ah from

dust deposition

- Ash layer of an 

unfortified place

- Burried Ap-

horizon from

arable land

- Relict
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7. Reduced soil areation
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Reduction by lack of soil

aeration under road surface

and ground water influence

Reduction by lack of soil

aeration under road surface

Reduction by mixture

with organic sludge

Figure 8: 

Lack of

aeration
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8. Soil group Technosols

from freqent ocurrence of

technogenic substrates:

dominance of soil and soil compounds

from heat treated materials
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Table 4: Heat treated materials dominate

technogenic substrates

Ash Fly 

ash

Slag Cement/

Concrete

Bricks Iron Plastic

Components

Silicates Calcium-

silicates

Calcium-

silicates

Clay 

minerals

Magnetit, 

Maghemit

Organic
polymers

Characteristics

Varying pH pH up to 12

Zeolite

formation

pH up to 12 Baked Magnetit 

suscepti-

bility

Inert,
inactive,
netted, 
chain-like

SUITMA 13 Pisa - GSP-Symposium Soil Sealing and Urban Soils, 6-7 October 2025,  25 years SUITMAs. A new research field of soil science



SUITMA 13 Pisa - GSP-Symposium Soil Sealing and Urban Soils, 6-7 October 2025,  25 years SUITMAs. A new research field of soil science

9. Nitrogene accumulation

- Immissions, washing-off of gaseous compounds

(NOx) of air by rain

- Nitrogene processes in burial ground

- Nitrogene of compost economics

Studies are missing.

Accumulation of polluted compounds in soils are

frequent studied.



Conclusion I

There are nummerous new, and specific urban interplays

of factors of soil formation by urban 

- land use, 

- surface figuration, 

- water management,

- climate, 

- techno-erosion,

- artificial rocks.
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Conclusion II

We have to add the view of very specific demands

- of way and quality of life in cities on urban soils

by

- supply of food and water

- physical and mental health

- security

- of urban nature on soils, the high diversity and many nishes

with extraordinary properties of soils.
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Final

The soil

creation of

a gardener

Autosol:

Car 

Trabi 

used as

planter

For your

attention

many thanks
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END
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10. Occurrence of a high number of

altered and new soils
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Table 5: The list of changed and new soils

distinguished in urban areas up today is already long

- relict natural soils, by change of environment

- burried, fossil soils

- soils with shortened profile

- filled-up natural soil material, Deposol

- young soil formations (Ah-horizon) on natural and artificial materials, Regosols

- vegetable garden soil, deep organic matter enrichment, Hortisol

- cemetary soil, sporadic deep mixed in organic matter, Nekrosol

- street soil, Ekranosol

- with plates or cobbles paved walkway soil, Dialeimmasol

- unfortified walk ways, Podosol

- with dust filled rail ballast and stone layers, Particle Intrusol

- soils from artificial Ca-silicates (slag, concrete), Carbonatosol

- lack of aeration, gas intrusion, Reductosol



Figure 2: Soils

should be dry in 

cities, groundwater

table is lowered

By use, sequences

of different soils in 

one profile: 

relictics of

1. Gleyosol, 

2.  Hortisol, now

abandoned.

3. Regosol, new

development of

Ah-horizon.
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Figure 9: 

Dust in cities,

from traffic
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Figure 9: 

Dust in cities

Playing football

in a cloud of dust
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