Bundesanstalt fur

BG n Geowissenschaften

A -Ny_ammmm.  und Rohstoffe

GEOZENTRUM HANNOVER

Impact of tourism on groundwater extraction
on the island of Langeoog, Germany

Georg Houben

Federal Institute for Geosciences and Natural Resources(BGR),
Hannover, Germany georg.houben@bgr.de

Water supply on the East Frisian Islands Example Langeog

The East Frisian Islands are a chain of barrier islands in
the Wadden Sea area of the North Sea. Extensive inter-
tidal mudflats separate them from the coast.

North Sea The island of Langeoog has three freshwater lenses.
siands The separation was caused by storm flood inundations
= In historical times, especially during the 17th century.
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Rainwater infiltrating into the dunes forms freshwater len-

ses in dynamic equilibrium with surrounding saline wa- sW o NE|W W .
ter. Water supply on most islands depends on these len- U
Ses' N S P (g(])) S M EaSt]GrorLe Schlopp Sllek?licrgp Meierei (g(]))
/\ "NDike / | - fresh wat water well -
P e c ik
" 3
Groundwater extraction [m*/a] Cross-section of the freshwater lenses of Langeoog
beach sand intertidal sediment peat d.f. d ft St .f1990 i
S mmeee ) e Borkum 800,000 R 150
| i . | Juist 300,000 Water supply solely depends on groundwater pumped
Cross-section of the East Frisian coast (modified after Streif 1990) Norderney 940,000 from the western freshwater lens. To prevent upconing
Langeoog 334,000 . . R .
The economic base of the islands is tourism. The high Spiekeroog 140.000 of underlying saline water, extraction is dlstrlb_uted over
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mand of tourists stress the limited water resources. Cli- Theislands Baltrum and Wangerooge are
mate change might exacerbate this situation. supplied from the mainland via pipeline
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The 2011 extraction of 334,000 m3/a is about a quarter in the year 2011 showing strong seasonal demand variation. Peaks I N N S S N S S S N N S S N S S e v
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1983, although the number of overnight stays has
remained more or less stable at least since 1990!
Langeoog 2011: 25, ~ ——airtemperature 25 » Water supply on East Frisian Islands mainly de-
. 1 —— moving average (48 months)
(a) 2,000 permanentresidents R aragel(56 months) " pends on freshwater lenses

(b) 150 seasonal workers
(c) 1,540,000 overnight stays

» Tourisms accounts for more than 70% of all water
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M . Air temperature records from the island of Norderney » Future effects of climate change (rising temperatu-
o & o *e, i iIndicate an increase of the average annual res in summer) might be a game-changer.
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Especially summers in the last 20 years have become
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