Mapping active fault-induced changes in
soil and vegetation. Roer Graben
(Belgium).
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The Roer Graben
and its main border
faults

Recent investigations of strong historical
earthquakes and paleoseismic studies
conducted in the Roer Graben
demonstrated that large earthquakes with
magnitude greater than 6.0 can occur in
northwestern Europe. Thus, it is now
widely recognised that this highly densely
populated industrialized region contains a
high risk for that type of natural events.

To evaluate the potential of the
occurrence of such earthquakes, it is
fundamental to first identify at the Earth
surface the trace of the faults which can
generate such earthquakes and then to
study their activity in the geomorphology
and the geologic archives.




Schematic cross section through the Bree fault.

Lithological contact

T Reworked
covarsands (2]
Coluvim denvad ont
ok oS dant e
Reworked
coversands (1),

wilh interegded
wad?es of rivarked
Main Tprace aepas.dg
Rewomed Man
Terraes deposils

" Late siapge of Mam

berds, depchad pind homogendnsd

Pala, by fine. 335 with hiw vingle-pabbia |

E&vﬁrm#ﬁlb‘ﬁmﬁﬂf

oot o |
dvm’iu'

Vb, 0y Finay e v sl
o, et B .:E“

faad
disparsed | | Mm.mﬁ'm-ﬂ.mm 1
e | s, it e |

'f'ﬂ-o-hw ity
igreal w-'\-rq |-1bf-\l'-1¢m!-

find s nd 2, with
vAFAKSAA

IRSL samplas
Radiocarbon samphes
]

§ Geay-radd, elayoy, medum - coarge sand |

Girgy, IbaL - coarse sand, Shghty cliyey

Tarrace, or rowared?

Maas Rioner
Mein Terrace

Fiod-tiowrih, cliy-costed, coaess sond wilh |
by aterts of g,
stk oress hddm

Frost fresuras Hlled with |
fine sand

—‘
] L=n|::| cratics (bltached) |

Faulls: dashed whine

T Waim Imnr-:-gkal ——
| boundarios

Intemal strabficatan

Basaof zore aflocted 'Mr
l}llﬂunﬂlpn

LA
308 v 0D oyt B

harizontal
phatlorm |

Cross-section of trench

[ Younger (nistoncal?)
Bl sos bands (Bt}

X [ Oider B: sofl bands (BA1)




{rest fissures
Tilled with firwe sand

waler-saturated layes,
fiad by thawimg of permi-
frost and anowrenel

dowrmward flow
ol water-salurabed
sadiment
base of 2one |
afected by

ﬂapclnﬂ'utﬂll‘r I-:..- [ 2

{ silty fne s-anda.:
clay-coated

coarse sands
F o Ly
(2'\) st 1 permafrost

sadiments 81 surface &g displaced
fusther downslope man danper layens,
resunmg in berding of frogt fissures

frost fisswros aoe stretched o horizontal bods in CW,

stralifcation close to fauk zone is destroyed

Figre 14, Model for
weddpe

colluvial-wedpe development folbowing susface rupaime usder periglacial eonditions a2 trench site 4. CW = colla

wial

Geomorphological expression
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The water table level is
very different on the two
sides of the fault,

which is acting as a dam.
This results in differences
in soil wetness , mainly in
dry periods




Techniques of field identification of faults
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Field spectroradiometric measurements synchronous to the data acquisition,
near Houben, Bree




Calibration field targets

Bright target

Dark target




Field spectral signatures
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Morphological scarp and differences in vegetation signature related to wetness,
near Houben, Bree. LIDAR DEM provided by VLM, 3m resolution.
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Data processing

colour composites of three single
spectral bands or of linear
combinations of 3 or more than 3
(NDVI, brightness indexes,...)

MNF minimum noise fraction
colour composites.

The classical ENVI « hourglass »
MNF-PPI-nD visualizer-SAM

3D visualisation (using the LIDAR
DEM provided by the VLM)

Unsupervised classifications




Minimum Noise Fraction — Pixel Purity Index- nD visualizer- SAM classification
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Interpretation

1. Spectral contrast spreading in two contiguous meadows east of De Bek. The fault
trace was evidenced by geophysical methods.

2. Contrast in the grass of a football field north of Armenbos.
3. Small scarp on bare soil .

4. Contrast in a meadow. No a priori knowledge of the presence of a fault and no
topographic feature. To be checked .

5. Well known trace visible in morphology
6. Known trace with visible surface expression

7. Possible passage of a fault (not known)

8. Known fault position in trench n. 4
9. Clearing with change in signature of natural vegetation and change of slope

10. Valley of Itter at Rooiermole/Slagmolen. Nice spectral contrasts in a meadow.
This is due to a change in the red edge (red-NIR) shape and position, and to the
accurate position and depth of the red absorption and green reflection. This is a new
discovery and an electric profile will be realised to cross-check the presence of a
fault.

11. Palaeo thalweg cut by the fault east of Steenberg.. Confirmed by trench 3.

12. Contrasts in the forest close to site 11

13. Scarp (man made ?)

14. Contrasts visible in the Infra Red range only. To be checked. . Marked scarp and

difference in spectral signature.Well known contrast in the vicinity of Trenches 1 and
2.

16,17. Site where the faults separates in 3 branches near Bree. One of them is well
evidenced.




Examples of three different expressions of the fault trace
in the landscape

11. Palaeo thalweg
cut by the fault.
Small scarp.
Confirmed by trench
3.

10. Meadow with
variations of the
spectral signature of
grass. Flat area.
New discovery: to
be investigated

9. Clearing with a
difference of
wetness expressed
in natural vegetation
spectral signatures
and small slope




Example of site 9
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Site 10: three different vegetation curves
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To conclude:

The location of the fault traces in the Roer graben are know with precision in
places where geophysical profiles have been realized, or where trenches have
been opened.

Regional and local effects on topography as well as raw variations in the
composition, chemistry and wetness of soils and on the overlying vegetation
are sometimes important enough to be visible on air photos and satellite
imagery, needing no further (hyper)spectral investigation.

The same effects can be also quite subtle and not even detectable on low
resolution DEM’s and multispectral imagery. It was thus useful to test new
methodologies like hyperspectral airborne surveys to complete the
cartography of active faults in the area.

Though no general rule could be outlined, it has been demonstrated that the
complex variations of soils and vegetation linked to the presence of active
faults can be locally evidenced on the base of hyperspectral image
processing.




Thank you

. _.'-'lﬂi:- =
ﬂ-:g et

. .- #;
B T

i)
4t



