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The construction of a main gas pipeline from the North Sea across
Denmark offered a unique possibility of taking a subsequent num-
ber of soil profifes. Roughly 835 profiles have been described in
detail according to a sysiem very similar to FAO's Guidelines for
Soil Profite Description, and samples from each horizon have been
analysed in the laboratory. Based on easily detectable stable cha-
racteristics of the soil, abowt 8000 soil classifications were made
down in the trench. The applied classification system, the analy-
ses, the data storing system, and the principal soil conditions
Jound along the pipelines are described in the paper.
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In 1975-80 a nationwide Danish soil classification of the
farmland was carried out comprising soil sampling at
about 35,000 sites. At every site a sample was taken from
0-20 cm depth, and at selected sites also from 35-55 cm
depth. Texture, organic matter, and content of calcium
carbonate were determined for all samples. On the basis
of these analyses, soil maps in scale 1:30,000 were con-
structed, showing principally the texture at 0-20 cm depth
(Mathiesen 1980). All soil maps and sampling sites have
been digitized and hereafter stored in a computer system
at the Ministry of Agriculture, Bureau of Land Data
(ADK).

The computerized data have been widely used in agri-
cultural planning. For this purpose transfer models have
been elaborated to calculate e.g. the actual and potential
drainage requirements within larger regions and the
amount of nitrate leached from the farmland to the water-

Fig. 1. Main gas pipeline system and the year of construction.
Fig. 1. Dansk Olie og Naturgas' hovedtransmissionsledninger
gennem landet med angivelse af anlegsdr.

courses. To run these transfer models a need has arisen
for more detailed information about the different soil
types, especially with regard to drainage classes, soil water
retention, root development, variation in texture and the
pedological development within the uppermost 2 m of the
profile.

The establishment of the main gas pipeline systemn
from the North Sea gasfields across Denmark in 1981-83,
fig. 1, represented a unique possibility of studying soil
profiles and to build up computerized pedological soil
data bases comprising systematical soil classifications,
profile descriptions and analytical data.

This paper describes the pedological investigations car-
ried out along the main gas pipeline system in 1981-83
and examples of combining the results with existing com-
puterized soil- and landscape maps.

FIELD INVESTIGATIONS
The field investigations were carried out during the con-
struction period of the main gas pipeline system, that
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means May to November in 1981-83. Through the farm-
land a 20-m wide working belt was established. First the
topsoil was romoved and placed along the one side of the
working belt. The pipe sections were connected and an
approximately 2-m deep narrow trench was dug, asym-
metrically placed in the working belt, fig. 2. The subsoil
was placed opposite to the topsoil. In forest areas the
working belt was 12 meter wide and there was no separ-
ation between top- and subsoil.

The field investigations comprised pedological soil clas-
sifications for every 25 meter along the trench and detai-
led profile descriptions and soil sampling at the borderline
between working belt and undisturbed agricultural land.
Furthermore, some detailed profile investigations and soil
samplings were carried out in nearby forests for compar-
ing the pedological development in uncultivated soils
with cultivated ones which are ploughed, limed, and
manured.

In total, 835 detailed profile descriptions and 8440 pe-
dological soil classifications were carried out.

Soil classifications in the trench
After the pipe had been installed in the trench bottom and
before replacement of the subsoil to close the trench, soil
classifications were carried out for every 25 meter over
long distances in the roughly 2-m deep trench, Only where
this followed highways, the soil profiles were frequently
too much desturbed to be classified, and in a few places
the trench was closed immediately after the pipe had been
laid down so no time was left for soil classifications.
Because the topsoil was removed before the trench was
dug, the soil classification was frequently based on only a
thin Al layer and on B and C horizons, and in some cases
only on B and C horizons. A description of the Al hori-
zon can therefore not be complete, and problems of soil
depth or depth 1o horizons with different soil characteris-
tics arise. By the assessment of soil depth it was assumed
that 30 cm of topsoil had been removed. If a soil layer e.g.
began 40 cm below the surface of the trench, it was assu-
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med to begin 70 cm below the surface of the undisturbed

profile, and it was classified as beginning at 70 cm depth.
The field classifications must be based on parameters

which are easily detectable on location, because no analy-

tical data are or will be available for these classifications.

Thus it has been necessary to build up a Danish pedologi-

cal soil classification system based on soil characteristics

which can be easily recognized and quantified in the field.

These are

- The organic matter in the Al-horizon

- The genesis, thickness, and colour of the B and C hori-
Zons

- Soil depth to horizon with gley features

- S0il depth to horizon with different amounts of calcium
carbonate

- Soil depth to bedrock

- The presence of fragipans or cemented soil layers
within the uppermost 120 cm of the profile

- The presence of sodium-rich soil layer within the up-
permost 120 cm of the profile

- The presence of degradated B horizons

- Texture

The system developed is an uncontrolled parametric sys-
tem where no parameter excludes other parameters when
present. In that way statistical treatment of the material
will be favoured. The system is hierarchical with four le-
vels: order, group, series, and phase. The soils are defined
through the presence or absence of diagnostic horizons or
characteristics. In table 1 the three highest levels are
shown with a brief, but not complete definition. The sys-

tem is discussed in detail in Madsen (1983).

The soil names are constructed according to the follow-
ing principles:

- Only one name is given at order level, e.g. lessive.

- At group level up to three designations may be added to
the order-name. The first group-name, e.g. 1ypi, is al-
ways added, but the second and third group-name are
only used if the defined paramenters are present,

- Order- and group-names are written as one word begin-
ning with capital letter, e.g. Pseudogleytypilessive.

- The designation at series level is only used if the de-
fined parameters are present. The series-names are
written in front of the group-order-name as individuals
beginning with non-capital letter e.g. gleyey entic Pseu-
dogleytypilessive.

In the trench the soil classification was carried out to
maximum series level but at least to group-level and the
data were stored in the ADK computer system in nume-
rical form. The figures are given in table 1, and in table 2
different soil names and their translation into numerical
form are given.

The location of the field classifications was determined
from distance-marks on the pipe and then plotted on ae-
rial photographs in scale 1:4000 or on working plans in
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£ - 8 kalk = 5-30 % Cald,, rendzin =230 % CBE'Dj. ranker = limefree rock. All three horizons begin within
the uppermast B0 o the prafile.
1l = 13: Groundwatér gley or stagnogley beginning between 40-80 em depth or pseudegley beginning batween O-80 om depth,
21 - 26: Presance of other diagnostic horizons which might have qualified the soil at oroer leve],
Series level
T - 9: Groundwater gley, stagnogley and pseudogley beginning between 80-120 cm depth,
10 = 16: Borlzoa beginnlsg within the uppermest 120 cm of the soil.
17 - 18: Rendein = ¥30 % CaCl,, ranker = limefree rock. The two horizons begin between £0-120 em Septh.
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Tabel 1. Skematisk gengivelse af det danske jordbundskiassifika-
Table 1. Schematic presentation of the Danish pedological soil tionssvsiem pd orden-, gruppe- og serienivean med ralangivelse tif
classification system at order-, group- and series level. lagring af klassifikationerne i en database.
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scale 1:1000. These plots were later readjused to »as built
plans« showing the precise location of the pipeline, and
they were digitized with reference to the UTM-coordinate
system, so the soil classifications can be combined with
already existing soil maps and other information available
in the ADK-computer system (Mathiesen 1984, Madsen
1984).

series gqroup order
histisk Vidgley 0oz 9
fragi Pseudogleytypilessive 12 031 3
Lessivebrunpodzol o 253 0 4 [
humes Kalktypigley 3 601 2

Table 2. Soil types described in numerical form.
Tabel 2. Jordiyper beskrevet pd numerisk form.

Soil profile investigations

Based on the soil classifications in the trench, sites were
selected for detailed profile investigations and sampling
for soil chemical and physical analyses. The selection of
the profiles were based on differences in parent material,
drainage class or on the presence of distinct pedological
features such as placic horizon, fragipan or bog iron. The
profiles were frequently situated as toposequences.

The pits were dug on the borderline between the work-
ing belt and the agricultural land, so the profile descrip-
tion was carried out on an undisturbed profile wall out-
side the working belt. The pits were 1.5 to 2.0 meter deep
even in areas with permanent ground water near the sur-
face. This was possible because the ground water was
pumped down during the construction period.

The profiles were described according to a system si-
milar to FAO »Guideline for Soil Profile Descriptiong,
but at some points readjusted to fit Danish conditions.
The profile description comprises the following characte-
ristics:

- Type and depth of horizons

- Soil colours (matrix and mottles)

- Borderlines between horizons (form and sharpness)

- The geology of the parent material

~ Gley features

- Texture and organic matter

- Stoniness (shape, size, amount, sort, and state of weath-
ering)

- Calcium carbonate (amount and sort e.g. nodules, pow-
der or shells)

- Structure and consistency

- Soil pores (diameter above 1 mm)

- Roots (amount and thickness)

- Nodules and coatings

-~ Cementations and pans (type and continuity)

Furthermore general notations about date, name of sur-

veyor, UTM-coordinates, slope, elevation, vegetation,

and drainage class are made.
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The profile descriptions were entered in standard sche-
mes, and the quantification of the different parameters
was given in numerical form to be stored in the ADK-
computer system. It is thus easy to search on single featu-
res and combine different parameters in the profile de-
scription, e.g. finding soils having horizons with platy
structure and gley features.

In order to make the profile descriptions easily avail-
able for different users, programs have been elaborated
transforming the numerical soil profile descriptions into
words (Munk 1984).

Soil samples have been taken from all major horizons.
In average six samples have been taken from each profile,
For chemical and textural analyses the samples were first
air-dried and then sieved. Only the fraction finer than 2
mm was used for the chemical analyses. For determi-
nation of soil water retention and root densities undistur-
bed samples were used. These were collected in tubes of
different size. For determination of soil water retention 3
samples were collected from each horizon in tubes of vol-
ume 100 cm?®. For determination of root densities one
sample per 10-cm section was taken down through the
profile using tubes 7 cm high and diameter 11 cm.

19681 19832 1983
Texture, humus and pH 1400 1500 1700
CEC and exch. basag 245 245 450
Fyrophosphate sol. Fe and Al 00 130 280
Dith. citrate sol. Fe and Al T00 578 850
Total and organic P 100 00 150
Total N 300 700 s00
BCl soluble Al 450 17% 390
Citric acid soluble P 0 1] o
Mineralegical analyses 120 136 6O
Soil water retention 970 800 700
Root density ] 408 33z

Table 3. Number of different analyses carried out.
Tabel 3. Antal analyser udfort ved jordprofifundersegeisen.

ANALYSES

Table 3 shows the different analyses and the number car-
ried out during the investigation period. Texture, organic
matter, calcium carbonate, and pH(CaCl,) have been de-
termined on nearly all samples, while the other analyses
have only been caried out on a minor part of the samples.
The CEC was mainly determined on samples from profi-
les situated in forest because of heavy liming of the farm-
land. Soil water retention and root determinations have
been carried out solely on samples from profiles situated
on farmland, because these parameters will be of great
value especially in irrigation planning. Pyrophosphate-
soluble iron and aluminium were mainly determined on
sandy samples, while KCl-soluble aluminium only were
determined on acid subsoils. KC1-soluble aluminium was
determined for the evaluation of Al-toxidity in the root
zone. The electric conductivity was only determined on



samples from marine deposits, because all other deposits
are leached for easily soluble salt due to heavy surplus of
rain during the wintertime. The total nitrogen and phos-
phorous contents were mainly determined on samples
from or just below the topsoil, while citric-acid soluble
phosphorous were determined exclusively on Al-material
which fullfilled all other specifications to a mollic epipe-
don.

The analytical methods are described in detail in Mad-
sen et al. (1985), but the following short comments should
be made. Texture analyses were carried out by sieving of
the sand fractions and the hydrometer method for deter-
mination of fine silt and clay. The following grain sizes
were determined 2 p, 20 g, 63 p, 125 g, 200 g, 500 p, and
2000 p. The content of organic matter was determined by
an IR-Leco apparatus and the pH was determined poten-
tiometrically in a suspension of soil and 0.01 M CaCl..
Calcium carbonate content was determined by treating
the sample with 4N HCI, catching the developed CO; in
0.IN Ba(OH);, followed by a titratien with 0.1N HCI1. The
exchangeable bases were determined by AAS after treating
the samples with 1IN NH.Ac, while the exchangeable acid-
ity was determined by Pipers method, The CEC-value was
determined as the sum of exchangeable bases and exchan-
geable acidity, except in lime-containing samples where
the CEC-value was determined by treating the samples
with IN NaAc, thercafter washing the samples with alco-
hol and exchange the sodium with |M NHAc., Dithion-
ite-citrate and pyrophosphate soluble iron and aluminium
were determined by AAS after treating the
samples over night with a dithionite- citrate soluticn or
with a pyrophosphate solution (Soil Conservation Service
1972). The KCl-soluble aluminium was determined by
mixing the soil samples with 1M KCI1 for one hour, fil-
tration and titration with 0.02N NaOH. The total content
of nitrogene was determined by the Kjeldahl method and
the citric-acid soluble phosphorous content was deter-
mined spectrophotometrically after treating the samples
for 18-20 hours with 1% citric-acid. The total phosphor-
ous content was determined spetrophotometrically by
ashing the samples and thereafter treat them with 12N
H.S0..

The soil conductivity was determined in the liquid
phase after treating 25 g sample with 50 ml pure water for
16 hours.

The soil water characteristic curve was determined by
the pressure plate apparatus method, and the water con-
tent was determined at: pF 1.0, pF 2.0, pF 3.0 and pF 4.2.
The root densities were determined as cm root/cem soil.
The roots were separated from the soil by washing and
their lengths measured on a grid with mesh-wide 1.27 cm.

After finishing the analyses the remaining part of the
samples were stored in a soil sample library at ADK. This
library contains today more than 40,000 soil samples.

3 .§4 .ﬂS %S

Fig. 3. The main gas pipeline systern in southeastern Jutland and
Funen in relation to landforms. 1: Marsh areas, 2: Marine fore-
lands, 3: Dune landforms, 4: Saale glaciation landforms (= old
moraine in table 4 and 5), 5: Outwash plains, 6: Weichsel mo-
raine landforms (= young moraine in table 4 and 5), 7: Reclai-
med areas.

Fig. 3. Hovedtransmissionsledningens forlob gennem forskellige
landskabstyper § Sydostiviland og pd Fyn. I: marsk, 2: marint
Jorland, 3: klitlandskab, 4: bakkee, 5: hedeslette 6: ungt morane-
landskab, 7: kunstigt torlagt areal.

THE PRESENTATION AND USE OF DATA
FROM THE PEDOLOGICAL
INVESTIGATIONS

The database for soil prefile descriptions is connected
with the analytical databases, and programs have been
developed to produce outputs giving the user a complete
profile description in Danish and all corresponding analy-
tical data. Fig. 4 shows an output for a single profile, a
Pseudogleytypilessive developed in till,

In the profile description the exterior characteristics are
mentioned first followed by a description of the interior
characteristics for each horizon. In the first scheme a list
of samples is given with sampling depth, sampling num-
ber, and ring numbers, the latter if samples for soil water
retention have been collected. The second scheme shows
the texture and the content of organic matter and calcium
carbonate, The third scheme shows ppm dithionite-citrate
and pyrophosphate soluble iron and aluminium. The
fourth scheme shows the pH-values, exchangeable bases
and acidity, CEC-values, base saturation, and electric con-
ductivity, while the fifth scheme shows the nitrogene,
phosphorous and carbon content. Root densities and soil
waler retention have not been determined.

The data from the profile investigations are today fre-
quently used in combination with existing computerized

Soil Data Bases 3



PROFILNE: 137

JORDBUNDSTYFE : JBnar 3

Pasudogleytypilessive
udviklet pd rorancallcjringer

DATO : 11, 8.1981 B2rg
UDTAGER : Lara Elkjer

FILM HR E- BILLED WR: 21 - 23
UTH KOORDINAT 516141.71, 6136220.96
HORTBLAD 1212 iV W

TERRENKGTE i 58 & DNN

TERRENFORM : Kant af sorenebakke
HELDNING : 0-2 grader

VECETATION : Byg (virbygl
GRUNDVANDSOYH, : 150

PROFILOYBDE 160

DRENINGSKLABSE: Moderat veldreaet jord

BEMEAKNL H
Poreindioldet ikke beskrevet
Gleyic Acrisel efter FAD's

Prafilen e én
tem.

Bitg

FOR [ SONTFELGE :

Apg (0 = 22 cm):
neget nerk brun (JOYR 2/2 ¢) lerheldigt siltet sand;
i pletter af farven red [2,5¥R 4/8 £), pletterne
er Tine, aflrundede med en klar granse op tydelig kontrast;
gleyplester pd brunlig bund: humusholdig: svag subangular
struktur; meget sprod Honsistens| meget rA, amd sten
af alle former, der er uforvitrede op som lithologisk
bestdr al en blanding uden Kalksten: nogle fine rodder;
horisentgrensen er klar og jevn.

{55 - %0 enl:

lys olivengrd (5Y &/2 £ ler; en del pletter af farvea
guliig bren (10YR 578 7], pletterne er store, brogede

med en klar grense og tydelig kontrast; desuden findes
pletter med farven soert {2,5Y 2/0 ); gleypletter

pd grdlig bund: hunusfattig: soderat sedium subangular
struktur; Seget sprod koasistens; seget lidt pletter ar
tynde coatings i rodgange of pd aggregateverflader,
caatings bestdr af lermineraler og sesquioxider; meget £,
mellenstore Sten af alle former, der er Torvitrede

i varierende grad of son lithologisk bestdr af en
blanding uden kalksten; horisontarensen er diffus og j=wn.

(90 = 125 em):

lys alivengrd (8Y 6/2 1 ler: en del pletter af farven
Bullig brun (10¥R /8 I}, pletterne er store, brogede

eed en klar grange og tydelig kontrast; desuden findes
pletter med farven sort (2,%Y 2/0 f); gleyplerter

ph grilig bund; humusfattig; moderat medium subangulsr
struktur; meget sprod konsistens: seget lide plettet af
tynde coatings | rodgange op pd apgregatoverfladers,
ceatings bestdr af lernineraler op sesquioxider; meget T4,
mellemstore sten af alle former, der er forvitrede

i varierends grad og som lithologisk bestdr af en
blanding uden kalksten; horisontgrensen or diffus og jswn.

Cg (125 - 160 em):

Alg (22 - 85 cm):
lys olivengrd (5Y 6/2 ) leret siltet sand; en del
pletter af farven kraftig brun (7,5¥R S8 ), pletterne
er store, brogede med en klar gransc og tydelig kontrast;
pleypletter pd grdlig bund; humusfattig: =oderat medium
subanguler struktur: spred kensistens; meget T, mellemstore
sten af alle former, der er forvitrede & varierende grad
of som lithologisk bestdr af en blanding uden kalksten;
neget fA, smb, hérde, afrundede noduler, der bestdr af
Jernoxider og -hydroxider: 4 fine redder; horisentgrensen
er shrupt og bolget.

lys olivengrd (5Y 6/2 £) ler; en del pletter af farven
gullig brun (10YR 5/8 v), pletterne er store, brogede
med en klar granse og tydelip kontrast; desweden findes
pletter med farven sort (2,5Y 2/0 ) gleypletter

pd grilig bund; humusfattig: svag subanguler struktur:
meget sprod konsistens; meget lide pletter af tynde
coatings i rodgange of pd aggregatoverflader, coatings
pestdr af lermineraler og sesquioxider; seget £h,
mellemstore sten af alle former, der er forvitrede

i varierende grad og som litholegisk bestir af en
blanding uden halkaten; horisontgrensen ilke beskrevet,
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Fig. 4. An example of a profile description and analytical data.
later,
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Fig. 4. Eksempel pd profilbeskrivelse med tithorende analyseresul-
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Table 4. The percentage distribution ol soil types along the main
gas pipehine in relation 1o landforms. The soils are classified ac-
cording 1o FAO-Unesco.

Tabel 4. Statistisk opgorelse af profiler langs traceen klassificeret
cfter FAO-Unesco.

soil- and landscape maps. Through transfer models the
profile data are used for irrigation planning (Madsen et al.
1983), drainage-class assessments (Holst 19835), and calcu-
lation of soil erodibility (Madsen et al 1985).

Soil profile data combined with computerized
landscape maps

The soil profile descriptions combined with the interna-
tional laboratory methods make it possible to classify the
profiles according to international systems like the FAO-
Unesco system (FAQ-Unesco 1974) and the American
svsiem »Soil Taxonomy« (Soil Survey Staff’ 1973). The
classifications according to the FAO-Unesco system com-
bined with existing soil maps give opportunities to read-
Jjust and progress existing soil maps covering Denmark,
e.g. FAO soil map in scale 1:3000000 or EC-s0il map in
scale 1:1000000.

For classification according to FAO-Unesco and Soil
Taxonomy the following assumptions were made
- Danish soils have a mesic soil temperature regime and

a udic or aquic soil moisture regime
- The citric-acid scluble phosphorous content is less than

250 ppm. This excludes antropic epipedons
- If base saturation has not been determined, pH is used.

If pH (H.O) = 4,0 the base saturation is 0%, when pH

(H.0O) = 8,3 the base saturation is 100%.

Fig. 3 shows the main gas pipeline system in relation to
landforms in southern Jutland and Funen. The compute-
rized landscapc map (Holst 1985) divides Denmark into
9 different landforms of which six are present in fig. 3. In
table 4 and 5 the number of investigated profiles within
the different landforms are given and their classification
according 1o FAO-Unesco and Soil Taxonomy.

On outwash plains and in dune sand areas, the parent
material 1s exclusively sandy. The well drained soils are
mainly podzolized, nearly 90% of the investigated profiles
in the dune sand area and 80% of the well drained profiles
on the outwash plains were podzols or spodosols.

In the Saale glaciation landscape approximately % of
the well drained profiles have developed in sandy parent

Table 5. The percentage distribution of soil types along the main
gas pipeline in relation to landforms. The soils are classified ac-
cording to Soil Taxonomy.

Tabel 3. Statistisk opgorelse af profiler langs traceen Klassificeret
cfter Soil Taxoanamy.

malerial. Podzols dominate just as found in the outwash
plains. Among the relatively well drained soils developed
in clayey parent material soils with clay illuviation domi-
nate. These old soils are strongly leached and exclusively
classified as acrisols, frequently gleyey because of pseu-
dogley in the subsoil, According to Soil Taxonomy the
major part are ultisols, but few alfisols are present.

In the Weichsel glaciation landscape soils developed in
clayey parent material dominate. These soils are more or
less leached and most of them have clay illuviation. In
Jutland acrisols dominate, while on Funen luvisols are
most pronounced. On Zealand acrisols are nearly not pre-
sent on farmland. According to Soil Taxonomy alfisols
dominate, but ultisols frequently occur in Jutland. In
sandy parent material within the Weichsel glaciation
landscape podzols dominate in Jutland and arenosols on
Funen. This shows that the leaching of the profiles de-
creases towards the east and thereby the frequency of acri-
sols and podzols, while the frequency of luvisols and are-
nosols increases.
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Resume

I pericden 1981-84 er der udfert pedologiske undersogelser langs
den udgravning, der er forctaget af Dansk Olie og Naturgas A/S
{DONG) 1i] etablering af hovediransmissionsledninger for natur-
gas. | det omhandlede tidsrum er gasledninger ctableret og de
pedologiske undersegelser foretaget pa strazkningen Froslev-
Egtved, Egtved-Storebzlt, pa tvers af Sjzlland op Egtved-Vester-
havet. Arbejdet har omfattet detaljerede profilbeskrivelser med
ledsagende proveudtagning til analyse fra 835 profiler gravet i
kanten af arbejdsbaeltet eller i nzrliggende skove, samt registre-
ring af profiludviklingen for hver 25 m i rergraven over store
strekninger. P4 naesten alle de udtagne prever er der bestemt
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textur, humus, pH og calciumcarbonat. P4 en del af preverne er
der tillige blevet bestemt total nitrogen, kationadsorptionskapa-
citet, indhold af ombyttelige kationer, pyrophosphat- og dithio-
nitcitratopleseligt jern og aluminium, kaliumchloridekstraher-
bart aluminium, vorganisk og organisk bundet phosphor, citron-
syreckstraherbart phosphor, vandretention samt rodintensiteter.
Alle resultater findes pid databaser ved Landbrugsministeriets
Arealdatakontor, hvor de indgir i udbygningen af den danske
jordklassificering,

Kortfattet kan man pd baggrund af undersegelsens resultater
give folgende generelle beskrivelse af jordbundsforholdene langs
traceen. De sandede jorde i Jylland er i overvejende grad podzo-
lerede pa ner tet ved vestkysten, hvor helt unge jorde uden nav-
nevardig profiludvikling forekommer. En stor del af sandjordene
pa hedesletterne har gleyprag inden for de sverste 120 cm af
profilen. P4 Fyn og Sjzlland er sandjorde ikke s& udbredte som
i Jylland, og kun et fital af de fynske og sjellandske sandjorde er
podzolerede. De lerede jorde er i overvejende grad preget af ler-
nedslemning og pseudogleydannelse. De vestjyske leqjorde er for-
uden lernedslemning og pseudogleydannelse praeget af perigla-
ciale processer som jordflydning. Disse jorde vil ofte vere starkt
udvaskede, og selvom de er blevet kalket, vil underjorden dog
stadig ofte vare sterkt sur. [ @stjylland i det unge morzneoms-
ride er jordene almindeligvis stzrkt udvaskede, op kalk findes
kun yderst sjzldent i de sverste 120 cm af profilen. Hyppigheden
af sterkt udvaskede morenelerjorde falder kraftigt over Fyn, og
frit kalk begynder at optrzde i profilen. P4 Sjzlland optraeder frit
kalk hyppigt i profilen.

I relation til internationale klassifikationssystemer vil dette
sige, at podzols (spodosols) dominerer i de sandede vestjyske
jorde. Acrisols (ultisols) dominerer pd lerede aflejringer i Syd- og
Vestjylland, mens luvisols (alfisols) dominerer pad Fyn og Sjal-
land.
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Table 4. The percentage distribution ol soil types along the main
gas pipehine in relation 1o landforms. The soils are classified ac-
cording 1o FAO-Unesco.

Tabel 4. Statistisk opgorelse af profiler langs traceen klassificeret
cfter FAO-Unesco.

soil- and landscape maps. Through transfer models the
profile data are used for irrigation planning (Madsen et al.
1983), drainage-class assessments (Holst 19835), and calcu-
lation of soil erodibility (Madsen et al 1985).

Soil profile data combined with computerized
landscape maps

The soil profile descriptions combined with the interna-
tional laboratory methods make it possible to classify the
profiles according to international systems like the FAO-
Unesco system (FAQ-Unesco 1974) and the American
svsiem »Soil Taxonomy« (Soil Survey Staff’ 1973). The
classifications according to the FAO-Unesco system com-
bined with existing soil maps give opportunities to read-
Jjust and progress existing soil maps covering Denmark,
e.g. FAO soil map in scale 1:3000000 or EC-s0il map in
scale 1:1000000.

For classification according to FAO-Unesco and Soil
Taxonomy the following assumptions were made
- Danish soils have a mesic soil temperature regime and

a udic or aquic soil moisture regime
- The citric-acid scluble phosphorous content is less than

250 ppm. This excludes antropic epipedons
- If base saturation has not been determined, pH is used.

If pH (H.O) = 4,0 the base saturation is 0%, when pH

(H.0O) = 8,3 the base saturation is 100%.

Fig. 3 shows the main gas pipeline system in relation to
landforms in southern Jutland and Funen. The compute-
rized landscapc map (Holst 1985) divides Denmark into
9 different landforms of which six are present in fig. 3. In
table 4 and 5 the number of investigated profiles within
the different landforms are given and their classification
according 1o FAO-Unesco and Soil Taxonomy.

On outwash plains and in dune sand areas, the parent
material 1s exclusively sandy. The well drained soils are
mainly podzolized, nearly 90% of the investigated profiles
in the dune sand area and 80% of the well drained profiles
on the outwash plains were podzols or spodosols.

In the Saale glaciation landscape approximately % of
the well drained profiles have developed in sandy parent

Table 5. The percentage distribution of soil types along the main
gas pipeline in relation to landforms. The soils are classified ac-
cording to Soil Taxonomy.

Tabel 3. Statistisk opgorelse af profiler langs traceen Klassificeret
cfter Soil Taxoanamy.

malerial. Podzols dominate just as found in the outwash
plains. Among the relatively well drained soils developed
in clayey parent material soils with clay illuviation domi-
nate. These old soils are strongly leached and exclusively
classified as acrisols, frequently gleyey because of pseu-
dogley in the subsoil, According to Soil Taxonomy the
major part are ultisols, but few alfisols are present.

In the Weichsel glaciation landscape soils developed in
clayey parent material dominate. These soils are more or
less leached and most of them have clay illuviation. In
Jutland acrisols dominate, while on Funen luvisols are
most pronounced. On Zealand acrisols are nearly not pre-
sent on farmland. According to Soil Taxonomy alfisols
dominate, but ultisols frequently occur in Jutland. In
sandy parent material within the Weichsel glaciation
landscape podzols dominate in Jutland and arenosols on
Funen. This shows that the leaching of the profiles de-
creases towards the east and thereby the frequency of acri-
sols and podzols, while the frequency of luvisols and are-
nosols increases.
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den udgravning, der er forctaget af Dansk Olie og Naturgas A/S
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Egtved, Egtved-Storebzlt, pa tvers af Sjzlland op Egtved-Vester-
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ring af profiludviklingen for hver 25 m i rergraven over store
strekninger. P4 naesten alle de udtagne prever er der bestemt
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