APPENDIX A    MORPHOLOGICAL EQUILIBRIUM 
[bookmark: _Hlk127352229]If the morphology of a tidal inlet system is only defined by the volumes of three morphological elements (delta, channel, flat), only the tidal range in the back-barrier basin and the tidal prism are needed to define the morphological equilibrium state. Tidal basins in the Wadden Sea are relatively small in size with respect to the tidal wavelength. It is then acceptable to use the water volume between HW and LW for the tidal prism:

										(A-1)
Herein Sb is the horizontal area of the basin at MHW. The tidal amplitude in the basin a is prescribed and it is still possible to have a varying in time, to take account of any trend or a cyclic change e.g., the nodal tide variation (Jeuken et al., 2003; Wang and Townend, 2012). It is also noted that the model considers the feedback from the morphological development to the hydrodynamics, via Eq. (A-1), because Vf is a morphological state variable.
For all three elements, empirical relationships are required to define their morphological equilibrium dimensions. For the intertidal flat there are two empirical relationships used, one for its area and one for its height (Renger and Partenscky, 1974, Eysink and Biegel, 1992). 

 								(A-2)

 										(A-3)
Herein Sfe [m2] is the equilibrium tidal flat surface area; Sb [m2] is basin surface area; a is tidal amplitude and according to Eysink (1990) 

 								(A-4)
with f = 0.41. The equilibrium volume of the intertidal flat, i.e., the sediment volume between low water (MLW) and high water (MHW), is thus by definition:

 										(A-5)
The channel volume Vc is defined as the water volume under MLW in the basin. Its equilibrium value is related to the tidal prism as follows:

 										(A-6)
The equilibrium volume of the ebb tidal delta is also related to the tidal prism (Walton and Adams, 1976)

										(A-7)
Using these equations with various empirical coefficients (the α’s) the morphological equilibrium of a tidal basin can be determined from two parameters, the total basin area Sb and the tidal amplitude a. For a single element model for the back-barrier basin the total water volume of the basin below MHW, which is the sum of the channel volume (below LW) Vc and the tidal prism, can be used:

[bookmark: _Hlk153203725]	(A-8)

If, however, Eq. A-6 is replaced by the linear version such that , the Eq. A-8 becomes:
			(A-9)



APPENDIX B HISTORICAL DEVELOPMENT OF TIDAL RANGE 
The historical development of HW and LW and tidal range at the three main stations in the Dutch Wadden Sea area has been derived from the water level observations in the system report (https://systeemrapportage.nl/wadden/hydro.html). 
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Figure S1 historical record of yearly averaged HW and LW at the three main stations in the Dutch Wadden Sea area, adapted from https://systeemrapportage.nl/wadden/hydro.html 
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Figure S2 Tidal range development since 1984. 
All longer records at the main stations (Den Helder, Harlingen, Delfzijl) suggest that tidal range has increased over the long term (as HW rises faster than LW) (Fig. S1). However, the development in the recent period (after 1970) does not show consistent trends for all stations. Figure S2 shows the development of the tidal range at various stations since 1984 (since then water level measurements are carried out with time interval is 10 min. at all stations). This period has a length of 37 years, thus nearly two times the 18.6 year cycle, in which no major interference in the system took place. From this analysis the following trends can be identified:
· The stations along the North Sea coast, outside the Wadden Sea, do not show an increasing or decreasing trend of the tidal range. Note that the two stations with shorter measurements show a slight decreasing trend, but this could be influenced by the nodal tide variation.  
· The stations in the Ems estuary show clear increasing trend of the tidal range. 
· The stations in the Eastern part of the Dutch Wadden Sea (Frisian Inlet and Ameland Inlet) show decreasing trends of the tidal range. However, this could also be caused by a sudden decrease around 2000, as suggested by Wang and Krol (2022). 
· The stations in the Western part of the Dutch Wadden Sea (Vlie and Texel Inlet) do not show consistent trends of the tidal range. At Harlingen the tidal range increases in time and it decreases at the other two stations (Den Helder and West Terschelling). 
Conclusion: for predictions in the coming decades, it is not a bad assumption that the tidal range remains constant, but for the longer term the development is uncertain. 
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