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Abstract
A first estimate of the energy potential in the tidal streams on the Faroe Shelf is derived from a barotropic
numerical model with 100 m resolution. A total of 13 sites are identified as potential candidates for the harvest of the tidal
stream energy with a total available mean energy flux in transects through these locations exceeding 2 GW.

Introduction
Tidal stream energy has been recognised
as a highly predictable resource of sustainable energy,
which can be harnessed with a relatively low environ-
mental impact.
This poster summarises the first first attempt to map
the potential energy in the tidal streams in the chan-
nels on the Faroe Shelf based on numerical simulations
presented in Simonsen & Niclasen (2021).

Model
The barotropic mode of the ROMS circu-
lation model (ROMS) (Shchepetkin & McWilliams,
2005) is set in a up for a larger area with half nau-
tical mile (932 m) horizontal resolution to generate
the boundary condition for a smaller area covering the
Faroe Shelf with a resolution of 100m.
The model begins from a position of rest and is powered
up for at least ten days. Thereafter the time series
of the elevation and current velocity components are
stored at one-hour intervals in the following 30 days for
tidal analysis, extracting the harmonic constants for the
dominating tidal constituents (Fig 1).

Model results

Fig 1. Tidal chart for the M2-constituent. Colour con-
tours shows the amplitude (m) and solid lines the phase
lag in degrees (large labels). The positions of the avail-
able validation data from tidal elevation stations are
shown by letters and the current profile stations by P1-
P5.

Model Validation
The derived harmonic constants from the
model is compared with similar data (Fig,’s 2 & 3)derived
from data from 21 tidal gauges and 5 current profile obser-
vations (Fig. 1).
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Fig 2. Data vs. model comparison of the amplitude (cm)
(left) and the phase lag (◦) (right) for the most significant
semi-diurnal and diurnal constituents.
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Fig. 3. Comparison of the model (blue) and observed (red)
tidal current ellipses for the M2, S2, N2, O1, K1and M4 tides
at the stations marked P1− P5 in Fig.2.

Power estimates
The mean power over 30 days through
sections in potential sites (Fig. 4) is estimated based on 8
dominating constituents derived by the tidal model (Table
1).

Section Power (MW)
No Name Total Vp>2.5 D40
1 West of Mykines 299.6 0.0 0.0
2 Mykinesfjord 205.4 85.3 0.0
3 Vestmannasund (19) 68.6 63.5 57.8
4 North of Mýling 129.1 0.0 0.0
6 Leirviksfjord S 213.3 172.6 164.0
7 North of Enniberg 84.1 0.0 0.0
8 Svínoyarfjord 100.5 88.8 88.8
9 Fugloyarfjord 56.3 13.7 0.0

10 East of Fugloy 94.8 0.0 0.0
14 Streymnev-Kirkjubø 509.2 446.3 446.3
17 South of Sandoy 317.2 71.7 30.3
18 Suduroyarfjord 331.3 0.0 0.0
19 South of Akraberg 564.2 242.5 110.7

Sum 2959.5 1166.7 885.5
Table 1. Power estimates for potential tidal stream energy
transects. The provided estimates are the total power, in
areas where the peak speed is above 2.5 m s−1 (Vp>2.5) and in
areas also deeper than 40 m (D40).

Phase shifts between sites
The the most energetic areas in the southern part
of the islands appears to have an internal phase lag of slightly
less than 2 h. Quite interesting, each site in the southern
region may be connected to a similar counterpart with an
ideal near 90◦(3 h) phase lag in the western and northern
regions (Fig. 4).

Fig. 4. Coloured areas indicate peak velocities > 1 m s−1

and the areas exceeding 1.5 m s−1 and 2.0 m s−1 are indi-
cated by white contour lines. The colours show the phase
lag in the current of the dominating M2-constituent (90◦'
3 h).

Conclusion
A total of 13 sites are identified as potential
candidates for harvest of tidal stream energy. With 8 tidal
constituents included in the assessment a total available
mean energy flux exceeding 2 GW is estimated in transects
through these locations. Of this 886 MW is in areas with
depths larger than 40 m and peak velocities above 2.5 m s−1.
Lowering the criteria for the peak velocities expands the po-
tential areas significantly.
A relatively large diversity of tidal phasing between the sites
is identified suggesting good opportunities to construct a
network of production units with a low ebb/flood variability.
Assuming that 20% of the obtained estimate may be ex-
tracted, this corresponds to 1552 GWh. In 2018 the elec-
tricity consumption in the Faroe Islands was 352 GWh.
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