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This manuscript examines mean sea level trends along the Baltic coast of Finland,
separating out regional sea level rise, postglacial land uplift, and wind climate change
effects.  Tide gauge data and empirical estimates of land uplift are utilised, along with
numerical predictions of wind climate change effects from climate models. The predicted
local sea level rise trends approximately match the established trend for global sea level
rise.  Mean sea level change probability distributions are evaluated for three future
emission pathway scenarios.  It is found that the variation in mean sea level change
trends along the coast of Finland is particularly sensitive to postglacial uplift.  The
introduction is comprehensive, relevant, and up to date. The research questions are
clearly articulated.  In Table 1, the sea level rise projections from the early 2000s to 2100
highlight the uncertainty in different model outputs, ranging from a minimum of 23 cm to
a maximum of 287 cm!  The discussion is potentially very useful to coastal planners. The
manuscript is written in a readable, scientifically rigorous style, the results interpreted
sensibly, and convincing findings deduced.  The manuscript is likely to be of interest to
readers of Natural Hazards and Earth Sciences. 

 

My recommendation is for acceptance of the manuscript once the following criticisms have
been addressed. 

 

It is worth commenting on numerical uncertainty in climate process models, even for



the same input data when solving the same equations with the same algorithms!
Truncation and round-off errors contribute to numerical noise that could reach the
same order as the solution (see e.g. S.J. Liao. On the reliability of computed chaotic
solutions of non-linear differential equations. Tellus A, 61(4): 550–564, 2009).  I
wonder how much this contributes to the spread in process model projections.

 

Presumably, local changes in mean sea level in the Baltic have a knock-on effect on
resonant seiching within the semi-enclosed basin. Is this likely to be important in the
future?

 

Section 2.3. Is the mean sea level in the Baltic Sea affected by large-scale pressure
variations associated with teleconnections, such as the North Atlantic Oscillation?
Please could the authors could comment upon this.

 

Minor corrections

p1. L1.  Change to “mean sea level (MSL) at the Finnish coast, in the northeastern Baltic

Sea, during the period 1901–2100.”

p3. L4.  Delete “however,”

p4. L7.  Change to “What are the expected changes in mean sea level at the coast of
Finland by 2100?"

p7 L19, p14 L6 and p21 Figure A1.  Change “Frechet” to “Fréchet”



p11. L5.  Change to “… affect the dynamical sea level …”

p13.  Table 2.  Change “metres per second” to “m/s” or “m.s-1”.

p14. Table 3.  Change “millimetres per year” to “mm/yr” or “mm.yr-1”.

p15. L8.  Change to “… if MICI projections are left out compared …”

p15. L10. Change “controversality” to “controversy”.

p16. Table 4.  Change “centimetres” to “cm”.

p16. Table 4.  Change to “… to 2100 in the vicinity of some of the largest …”

p17. L3.  Change to “… a rise of 0.5 m is possible …”

p18. L7.  Change to “… during storm Gudrun and caused significant damage, which was
alleviated …”

p19. L29.  Change to “Historical trends of absolute sea level rise on the Finnish coast,
excluding the effect of land uplift and wind-induced changes in Baltic sea level, are in
accordance with global mean rates.”

p22.  Table A1.  Change “metres per second” to “m/s” or “m.s-1”.

p22.  Table A2.  Change “centimetres” to “cm”.

p23.  Table A3.  Change “centimetres” to “cm”.



p24.  Table A4.  Change “centimetres” to “cm”.
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