
The rising groundwater table

1www.dnnk.dk

Data: 6 år

Analyser: 3 år

Terrestrial groundwater

- Coastal areas



The rising groundwater table

Do we have an invisible player?

The pressure from a rising sea level :
The rising sea level "pushes" the groundwater back 
under the dyke, towards land (due to the coarse-
grained and porous geology) and forces a flood from 
below.
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Case: Juelsminde
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Forchhammer Mathiasen et al. Short-Term Ocean Rise Effects on Shallow Groundwater 
in Coastal Areas: A Case Study in Juelsminde.

Foto: Hedensted Kommune
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Low-lying and flat topography

- In some areas below sea level

Forchhammer Mathiasen et al. Short-Term Ocean Rise Effects on Shallow Groundwater 
in Coastal Areas: A Case Study in Juelsminde.



Case: Juelsminde
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Low-lying and flat topography

- In some areas below sea level

Coarse-grained and sandy geology

Risk of flooding from the sea, 
streams and rainfall

Forchhammer Mathiasen et al. Short-Term Ocean Rise Effects on Shallow Groundwater 
in Coastal Areas: A Case Study in Juelsminde.



Data collection (price?)
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Trykmåler



Data collection
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6 loggers from 2017
Investigate the impact of sea level
changes on the groundwater level
inland

14 loggers add from 2021
investigate the contribution of 
precipitation and spatial variation of 
the water table

Logger 
type Logger no. Distance to coast 

[m]

Rotek 
loggers

1 139
2 139
3 101
4 52,5
5 210
6 91
7 45,5

IoT 
loggers

8 25
9 85
10 237
11 166
12 95
13 93
14 93
15 111
16 153
17 90
18 106
19 75
20 122
21 67
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Method
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x30

• To what extent can a sea level rise be
recorded in the groundwater boreholes?

• When can the increase be recorded

• How does the rise in water level depend on 
the distance to the coast and the magnitude 
of the sea level rise
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Results
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Forchhammer Mathiasen et al. Short-Term Ocean Rise Effects on Shallow Groundwater 
in Coastal Areas: A Case Study in Juelsminde.



1. eller 2. linje i overskriften ved at 
markere linjen 

fonten 

3. Niveau = Bullet 25 pkt 

9. Niveau = Bullet 10,5 pkt 

for at hoppe 
mellem niveauer 

Example

Ca. 130 cm increase
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1. eller 2. linje i overskriften ved at 
markere linjen 

fonten 

3. Niveau = Bullet 25 pkt 

9. Niveau = Bullet 10,5 pkt 

for at hoppe 
mellem niveauer 

Example

Ca. 130 cm increase

2 cm

5 cm

~25 hour +25 hour



Model predictions
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1-3 days in advance

Overall weaknesses

1. One is overestimation of the importance of 
precipitation.

2. It can have challenges with the more 
extreme rises in the water level.
 

3. It shows delay of own signal

Use: Alert (an App), targeted drainage/pumpin 
and see the water as a ressource not a problem



Categorization of boreholes/areas, whats next
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1. eller 2. linje i overskriften ved at 
markere linjen 

fonten 

3. Niveau = Bullet 25 pkt 

9. Niveau = Bullet 10,5 pkt 

for at hoppe 
mellem niveauer 
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Meter over terræn



Outlook
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