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Saltstraumen

* Most famous tidal
current in Norway (and
outside?)

» Large tidal currents

e Located In northern
Norway

* Gjevik (2009)



Saltstraumen

e Located in northern
Norway




Saltstraumen

* Located in northern Norway near Bodg.
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Saltstraumen is 125m wide at narrowst.

235km? Skjerstadfjorden needs to be filled through
Saltstraumen and Sundstaumen: ~470 million
m?3/tide at large springtide (Gjevik, 2009)
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Skjerstadfjorden does not get filled during a tide
(Tidal choking)

The tide Inside iIs 61 % of the tide outside and has a
time delay of 100 min (kartverket.no)
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Google

velocity in the world!

strongest tidal current in the world

All Images Videos MNews More = Search tools

About 99 300 results (0.41 seconds)

Saltstraumen - Wikipedia, the free encyclopedia

https:f/en wikipedia.org/wiki/Saltstraumen ~

Saltstraumen is a small strait with the strongest tidal current in the world. It is
located in the municipality of Bode in Nordland county, Norway. It is located about ...
Current - Fishing - Name - History

Saltstraumen Maelstrom - World's Strongest Tidal Current - Y...

hitps/fwaww youtube com/watch?v=QifgPL--pGE -

Jul 19, 2007 - Uploaded by xinanorway

=" Visit to Saltstraumen Maelstrom, the world's strongest tidal
LBl current, outside Boda Norway 19 July 2007

Riding the whirlpools of the world's strongest tidal current at .....

m hitps:/imww youtube com/watch?v=uViWSx2qJkSO
e T 2 Apr 1, 2015 - Uploaded by travelingcompanions

e S -..-- ; L
= - The whirlpools of Saltstraumen are the world's most powerful
maelstrom. They are situated 10 kilometres ...

Saltstraumen Maelstrom World's Strongest Tidal Current Bod...

=== hitps:/fww youtube com/watch?v=_DZwibbB52c *

Oct 22, 2009 - Uploaded by AuroraExplorer

§ http:/fwww.auroraexplorer.com From our office at Saltstraumen,
B&l Aurora Explorer specializes in packaging

e Saltstraumen claimed to be the strongest tidal

Saltstraumen

Saltstraumen

Municipality in Norway

Saltstraumen is a small strait with the strongest tidal current in the world.
It is located in the municipality of Bods in Nordland county, Norway. It is
located about 10 kilometres southeast of the town of Bode. Wikipedia

Weather: 10°C, Wind SW at 7 m/s, 76% Humidity
Getting there: 1 h 50 min flight, around kr3.465. View flights
Local time: Fnday 2:50 PM

Feedback
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Saltstraumen claimed to be the strongest tidal
velocity in the world!

Tourist brochure: 10 or 11 (up to 13) m/s!

However: no current measurements (old German
measurements)

Pilot guide (den Norske Los): 8,5 knt (4.3 m/s)
springtide

Gjevik (2009): average 6m/s, but can get up to 10 m/s.



odelling efforts (1/2)

Eliassen et al., 2001 (CSR); no flow velocities
mentioded
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Modelling efforts (2/2)
* Barentswatch.no/saltstraumen

* Operational model (Polytec): 100 m resolution
* Max 12 knots (6 m/s)

Strgmvarsel for Saltstraumen
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Conclusion so far:

Uncertainty about these high velocites (>10 m/s)
-measurements not available

-modelling efforts so far cannot reproduce these high
velocities (resolution?)

-> Buid high-resolution model of Saltstraumen and
check these high velocities can be reached

DAM
engineering



" FINEL model

Finite element model

Use in 2Dh now (works fine to predict velocities in
Gimsgystraumen, Lofoten)

Explicit solver

Automatic time stepping (this case: 0.014 sec)
Robust

Fast (parallel on 16 CPU'’s)

DAM
engineering



“ FINEL grid: 10km resolution on boundary
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Y co-ordinates [km]
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Saltstraumen

loN 1IN

3m resoluti
Sundstraumen)

FINEL gr
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Test period:

8 october 2006:
large springtide

3.15 m astronomical tidal difference Bodg (3.3 max
possible astronomical (HAT-LAT))

DAM
engineering



Water level inside/outside

Waterlevel Saltstraumen [m Mean Sea Level (M3L)] 08-0ct-2006 03:06:00
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Water level inside/outside

Waterlevel Saltstraumen [m Mean Sea Level (MSL)] 08-Oct-2006 03:06:00
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“Water level check

: : 5 : : ; Bods model (outside)
I L Bode astronomical AR
' : : ' : : Tuv model (inside) ; _—
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range (Tuv: 61% of Bodg)

Bods model (outside)
Bodg astronomical
Tuv model (inside)

60.2%



Hphase (Tuv:-

GjeVIk (2009): observed 130 min behind Bodg
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e OCtI eS : Surface tidal current Saltstraumen [m/s] 03-0ct-2006 03:06:00

Animation over one [ V= e
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Y co-ordinates [km]

Surface tidal current Saltstraumen [m/s] 08-Oct-2006 03:06:00
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SALTSTRAUMEN

DAM
» Source: Gjevik (2009): Flo og fjeere engineering
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- —Outgoing flow
STRATALL 2 SALTSFI:RAUN[EN
Vi QKI{}BB'SKJ;FRII'.EIJ' et uighende
f KNAPLUNDOYA
DAM

» Source: Gjevik (2009): Flo og fjeere engineering
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"Outgoing maximum flow co mp

Surface tidal current Saltstraumen [més] 03-0ct-2006 07 :06:00
- [y L

Waterle{rel at Bode and Tuv [m MSL]
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Source: Gjevik (2009): Flo og fjeere engineering
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* Sensitivity checks, default run:

Outgoing flow Ingoing flow

8 T T

basic run
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/Seﬁlm/lty large-ri\

1500 m3/s; ~1/30 year event
(Arctic-hype model - SMHI)

Outgoing flow Ingoing flow
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ensitivity: increased roughness

(default=1cm roughness; now 50cm)

Outgoing flow Ingoing flow

Velocity [m/s]

I = A ““““““ ------------- ; ------------ ------------- --------- basic run
: i : : large rivier discharge (1500 m3/s)
increased roughness (50cm)
I [ [

0 | i i | | I i ] I I T
00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00



~ 62 cm extra tidal range in Bodg (in total
3.8m tidal range)

2.5 ! T . ! r ! _ !

i oY Bods astronomical (model)
: \ L - Bodz storm (model)
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/Se@lwty large

62 cm extra tidal rangemBodﬂ (In total
3.8m tidal range)

Outgoing flow Ingoing flow

Velocity [m/s]

basic run
large rivier discharge (1500 m3/s)
increased roughness (50cm)
Iarge storm surge (90cm)

; , :
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What now?

e Still no velocities >10 m/s
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Timeseries velocities

:/M 10s) , ; p

Cross-channel

velocity [m/s]

Velocities maximum outflow

7.4574

i \ | i I I | \ i 1 I
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
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745731 6
7.4572 - 4
74572 - 2
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X 10° : : 4
Shallow area (~8m deep); Supercritical flow : DAM

and hydraulic jump reported here by Gjevik : i
(2009) with lots of turbulence! engineering



Conclusions so far:

You get a long way with this 2Dh approach

In main channel velocities up to 8m/s can be reached
by model during high springtides

In storm conditions/ high river discharge this can be
higher, but unlikely to be higher than 10 m/s

In cross-channel super critical flow occurs in model
with spots >10 m/s.

Overall conclusion: do we get >10 m/s?
Plausible
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Future outlook:

Extent the model in 3D to see iIf main channel
velocities become higher



www.damengineering.no/saltstraumen.html
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