
Conference Poster, Published Version

Wünsche, Anna; Becker, Marius; Maushake, Christian; Winter, Christian
Spring-neap variability of tidal current velocity  in the
Emder Fairway (Ems estuary) derived from moored ADCP

Verfügbar unter/Available at: https://hdl.handle.net/20.500.11970/108649

Vorgeschlagene Zitierweise/Suggested citation:
Wünsche, Anna; Becker, Marius; Maushake, Christian; Winter, Christian (2021): Spring-neap
variability of tidal current velocity  in the Emder Fairway (Ems estuary) derived from moored
ADCP. Poster präsentiert bei: International Conference on Cohesive Sediment Transport
(INTERCOH), 13-17 September 2021, Delft. http://dx.doi.org/10.13140/RG.2.2.35782.75847.

Standardnutzungsbedingungen/Terms of Use:

Die Dokumente in HENRY stehen unter der Creative Commons Lizenz CC BY 4.0, sofern keine abweichenden
Nutzungsbedingungen getroffen wurden. Damit ist sowohl die kommerzielle Nutzung als auch das Teilen, die
Weiterbearbeitung und Speicherung erlaubt. Das Verwenden und das Bearbeiten stehen unter der Bedingung der
Namensnennung. Im Einzelfall kann eine restriktivere Lizenz gelten; dann gelten abweichend von den obigen
Nutzungsbedingungen die in der dort genannten Lizenz gewährten Nutzungsrechte.

Documents in HENRY are made available under the Creative Commons License CC BY 4.0, if no other license is
applicable. Under CC BY 4.0 commercial use and sharing, remixing, transforming, and building upon the material
of the work is permitted. In some cases a different, more restrictive license may apply; if applicable the terms of
the restrictive license will be binding.



▪ Moored ADCP from the Ems Dollard Measurement 

campaign (EDoM), located in the Emder Fairway 

(at EF, Fig. 1b)

▪ Coverage of 25 days in August 2018 (Fig. 2)

- Select four consecutive days (8 tidal cycles) 

to represent each period: Spring A, Neap 

and Spring B
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3 Results

4 Take home messages

▪ Variability of velocity magnitudes results in variability of derived 
peak currents and duration of high velocities.

▪ Classification of an estuary based on current velocity from short 
time series (e.g. one tidal cycle) is inapplicable.

▪ Peak currents may underestimate the impact of durations of high 

velocity magnitudes for possible sediment transport.

2 Methods

Figure 2: Velocity magnitude (m/s) from moored ADCP measured
at EF for the period of the evaluated full spring-neap cycle and its
subsequent spring period (upper panel) and a zoom into two tidal
cycles, starting at 12 August, 20:06 (CET) (lower panel).

▪ Analyze time series for each period (Spring A, Neap 
and Spring B) of

▪ Depth-averaged velocity magnitude 𝑢𝑎𝑣
▪ Local maximum velocity magnitude 𝑢𝑚𝑎𝑥

- Compute respective median 〈⋅〉
▪ Peak current asymmetry (PCA): Τmax(𝑈𝑓𝑙𝑜𝑜𝑑) max(𝑈𝑒𝑏𝑏):

- 𝑃𝐶𝐴 > 1: max 𝑈𝑓𝑙𝑜𝑜𝑑 > max 𝑈𝑒𝑏𝑏
- 𝑃𝐶𝐴 < 1: max 𝑈𝑓𝑙𝑜𝑜𝑑 < max 𝑈𝑒𝑏𝑏

▪ Ratio of duration of  high velocities Τ𝑡𝑓,𝑢𝑡𝑟 𝑡𝑒,𝑢𝑡𝑟:

- Threshold velocity 𝑢𝑡𝑟: median tidal current velocity

- Get  [𝑈𝑓𝑙𝑜𝑜𝑑 𝑈𝑒𝑏𝑏 ] > 𝑢𝑡𝑟
- Τ𝑡𝑓,𝑢𝑡𝑟 𝑡𝑒,𝑢𝑡𝑟 > 1: high 𝑈𝑓𝑙𝑜𝑜𝑑 outlast high 𝑈𝑒𝑏𝑏
- Τ𝑡𝑓,𝑢𝑡𝑟 𝑡𝑒,𝑢𝑡𝑟 < 1: high 𝑈𝑒𝑏𝑏 outlast high 𝑈𝑓𝑙𝑜𝑜𝑑

▪ Evaluate spring-neap variability

▪ Compare peak current to duration of high velocity

▪ Choice of depth-averaged or maximum velocity determines 

results of peak current ratio PCA (Fig. 4a).

▪ Durations of high velocities during ebb exceed those during flood

( Τ𝑡𝑓,𝑢𝑡𝑟 𝑡𝑒,𝑢𝑡𝑟 <1) even when PCA suggests stronger flood than ebb 

currents (Fig. 4).

▪ Approaches which aim explaining upstream increase of sediment 
concentration, as observed in the Ems estuary, are among others
based on the principle of tidal asymmetry. Residual flux of 
suspended sediment is often classified by the difference in 
maximum velocities (peak currents) of flood to ebb [1].

▪ Here, we evaluate velocity variability on spring-neap scales
from measurements and compare peak currents to durations 
of high velocities.

Motivation
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▪ Variability is visible on period-internal (i.e. Neap) and period-to-

period scales (Spring A vs. Spring B) (Fig. 3).
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Figure 4: PCA (a) and ratio of duration of velocity magnitude exceeding critical value
( Τ𝑡𝑓,𝑢𝑡𝑟 𝑡𝑒,𝑢𝑡𝑟) (b) from depth-averaged velocity magnitudes 𝑢𝑎𝑣(blue) and maximum velocity

magnitudes 𝑢𝑚𝑎𝑥 (red) of the periods Spring A, Neap and Spring B.

(a) (b)

Emder Fairway

EF

(b)

Figure 1: 
Study region 
Ems estuary 
(a) and zoom 
in showing 
bathymetry 
and contours 
(b) [2,3,4]. 
Location of the 
moored ADCP 
EF (red 
diamond).

Figure 3: Depth-
averaged velocity 
magnitudes 𝑢𝑎𝑣 (light 
blue line), their median 〈 𝑢𝑎𝑣〉 (dark blue, bold 

line) and maximum 
velocity magnitudes 𝑢𝑚𝑎𝑥 (light red line), 
and their median 〈 𝑢𝑚𝑎𝑥〉
(dark red, bold line) 
(m/s) of the periods 
Spring A, Neap and 
Spring B. Labels at the 
x-axis indicate 
durations in minutes.
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