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RSDYKRSDYK

Quality assessment of dykes from 
remote sensing in combination with 

l i l k l dgeological knowledge
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RSDYK

Remote sensing

Various applications:

• - Peatdyk

• - Quality of (vegetation) cover of dykes
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Peat dyk (veenkade – boezemkade)

• 4000 km of peat dykesp y

• Peat dykes keep large part of Western 
Netherlands dry

• Peat is highly variable

• Difficult what is the strength, when do they 
fail and how

• Visual inspection – time consuming and 
subject to subjectivity
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Remote sensing
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Remote sensing

15 Oct 2009 7Reeuwijk - Hack

Type radiation en type sensor
EmissieEmissie ReflectieReflectie

Passieve Passieve 
sensorensensoren

ThermaalThermaal
InfraroodInfrarood ((ookook

Zonlicht:Zonlicht:

Zichtbaar lichtZichtbaar lichtsensorensensoren ‘s ‘s nachtsnachts)) InfraroodInfrarood

UltravioletUltraviolet

Actieve Actieve 
sensorensensoren

Lidar (laser Lidar (laser 
lichtlicht))

Radar (radio Radar (radio 
waves)waves)
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Air-borne sensors

L iLaser scanning
(geometrie)

Thermaal Infrarood
(temperatuurverschillen, 
vochtgehalte)

Multispectraal (vegetatie, 
grondsoort, vochtverschillen)

Reflectance vegetation

Healthy vegetation: blue 
and red are absorbed 
more than green; or 

i fl dgreen is more reflected 
than blue and red:
The grass looks green
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(after: Introduction to Remote Sensing, Campbell 1996) 
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Reflectance vegetation

Healthy vegetation:
reflects green and near 
infrared
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(after: Introduction to Remote Sensing, Campbell 1996) 

Reflectance vegetation stress
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after: http://www.csc.noaa.gov/products/sccoasts/html/rsdetail.htm
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Reflectance vegetation stress

Vegetation stress may be due to:g y

• Excess water

• Shortage water

• Vegetation unfrendly minerals or fluids ege a o u e d y e a s o u ds
(environmental pollution)
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Reeuwijk location
Peat dyk (veenkade – boezemkade)

• Peat decays (oxidizes) in relative short y ( )
time if oxygen is present

• May be also influence of bacteria 
(oxidizing under influence of bacteria)

• Weight of the dyke varies under influence 
f hof weather

• Probably “dry” dykes are the main problem
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Test sites in Reeuwijk – Zuid Holland

(map: Routenet‐Routeplan, http://www.routenet.nl ; 16 Feb 2009)
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Test sites

Area:
Partially excavated for peat 
excavation

Tempeldijk = “veenkade”

Location:

North – No known problems
South – Seepage (“kwel”)
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Geology

G0: Holland peat
C2: Holland peat on Callais III Deposits (tidal flat deposits) on an alternation of Holland peat and Gorkum deposits 
C2..: Holland peat on Callais III Deposits (tidal flat deposits) on Gorkum deposits (channel deposits) 
rC0: Holland peat on Gorkum deposits (channel deposits) 

Geological map of the area around Reeuwijk (after Bosch and Kok, 1994)
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Geology

source: took from Mahabubur 2007
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Research flow scheme
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Tempeldijk-South
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Tempeldijk-South
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16 CPTs & 1 borehole in 
area of about 30 x 45 m2

Tempeldijk-South
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Tempeldijk-South
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Interpretation CPTs and boreholes
Interpretation based on common geological p g g

knowledge

even with very high density of CPTs on 
relative small area:

Interpretation does not show any 
i l iirregularies,

BUT…..
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Tempeldijk-
South
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Tempeldijk - South
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Geophysics
3D resistivity imaging

3D resistivity imaging for confirmation of 
sub-surface model
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Tempeldijk

Poles (20m apart)

Main body of the 
dyke

Canal

Electrodes attached by multi 
cables

STING R1/IP 

A 2‐D electrical imaging survey on the Tempeldijk‐North
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Tempeldijk-South

Parallel dyke
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Tempeldijk-South

Perpendicular dyke
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3D Resistivity contour plot

Tempeldijk-South

Remote sensing
Tempeldijk-south
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Tempeldijk-south

a

visual light
b

Visual images of Tempeldijk‐South 
showing the difference in the 
apparent surface roughness in (a) 
August 15, 2007,

c

August 5, 007,
(b) October 31, 2007 and
(c) December 13, 2007
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Multi-spectral-near infrared
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ADC multispectral NIR
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Multi-spectral near-infrared

Exposed topsoil
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ADC multispectral NIR

Gamma 
ray

Tempeldijk-North
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NEC Thermo Tracer TH9100 MR/WRTempeldijk-South
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Thermotracer

~15 cm
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NEC Thermo Tracer TH9100 MR/WR

Tempeldijk - temperature

b

a

b

a

c c

Tempeldijk‐SouthTempeldijk‐North
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Temperatuur images more irregular for 
Tempeldijk-South than for Tempeldijk-
North

Conclusions
• Tempeldijk-South, surface and subsurface structures are 

more irregular which are likely related to or indicate 
“problems’ such as “kwel” and subsidence.

• Visual images showed differences in vegetation cover at 
locations where excess water is likely present.

• The gamma ray survey shows a pattern that is likely 
related to the real subsurface structure, but further 
investigations are required to determine the exact nature 
of this relation.

• Interpretation based on CPTs and boreholes show no 
irregularities
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RSDYK2009-2012

• 2 AIOs/PhD students• 2 AIOs/PhD students

• Relations between subsurface and remote sensing on 
dykes

• Relations between groundwater and remote sensing 
on dykes

• Relations quality assessment dykes and remote 
sensing
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