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Figure SI 1 Yearly difference between RCP2.6 and Present conditions of wave power (a) and mean wave direction (b).
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Figure SI 2 Seasonal difference between RCP2.6 and Present conditions of wave power (a,b,c,d) and mean wave direction (e,f,g,h) in DJF ( a,e), MAM( b,f), JJA(c,g), and SON(d,h).
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Figure SI 3 Difference between RCP8.5 conditions (2075-2099) and present conditions (1979-2003) in a) Wave power and b) mean wave direction.
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Figure SI 4 Difference between RCP8.5 conditions (2075-2099) and present conditions (1979-2003) in (a, b, c, d) wave power and (e, f, g, h) mean wave direction during, (a, e) DJF, (b, f) MAM, (c, g) JJA, and (d, h) SON season.
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[bookmark: _Toc27135532]Figure SI 5 Optimal number of clusters for historical conditions (1979-2003).
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Figure SI 6 MAM averaged wave power for the (a, b, c) present scenario, (d, e, f) RCP2.6, and (h, I, j) RCP 8.5 scenarios for the (a, d, g,) easterly WC, (b, e, h) westerly, and (c, f, i) southerly wave climates. 
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Figure SI 7 JJA averaged wave power for the (a, b, c) present scenario, (d, e, f) RCP2.6, and (h, I, j) RCP 8.5 scenarios for the (a, d, g,) easterly WC, (b, e, h) westerly, and (c, f, i) southerly wave climates. 
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Figure SI 8 DJF averaged wave power for the (a, b, c) present scenario, (d, e, f) RCP2.6, and (h, I, j) RCP 8.5 scenarios for the (a, d, g,) easterly WC, (b, e, h) westerly, and (c, f, i) southerly wave climates. 
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Figure SI 9 SON averaged wave power for the (a, b, c) present scenario, (d, e, f) RCP2.6, and (h, I, j) RCP 8.5 scenarios for the (a, d, g,) easterly WC, (b, e, h) westerly, and (c, f, i) southerly wave climates. 
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Figure SI 10 Differences between RCP2.6 and present conditions in yearly averaged wave power for the (a, b, c) easterly, (d, e, f) westerly, and (g, h, i) and southerly wave climates. The results are shown in a (a, d, g,) global, (b, e, h) the Antarctic, and (c, f, i) the Arctic views.
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Figure SI 11  Differences between RCP2.6 and present conditions in SON averaged wave power for the (a, b, c) easterly, (d, e, f) westerly, and (g, h, i) and southerly wave climates. The results are shown in a (a, d, g,) global, (b, e, h) the Antarctic, and (c, f, i) the Arctic views.
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Figure SI 12 Differences between RCP2.6 and present conditions in MAM averaged wave power for the (a, b, c) easterly, (d, e, f) westerly, and (g, h, i) and southerly wave climates. The results are shown in a (a, d, g,) global, (b, e, h) the Antarctic, and (c, f, i) the Arctic views.
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In the Indian Ocean, the proportion of area covered by the southerlies is projected to increase year-round while the westerlies decrease, with the largest changes occurring during DJF (+7.9 % and -7.8 %, respectively); on the other hand, the easterlies exhibits both patterns with the largest changes occurring during JJA (+5.1 %) and DJF (-1.7 %). In the Pacific Ocean, the proportion by the easterlies is projected to increase overall (except in MAM) while the westerlies (again) decrease, with the largest changes occurring during SON (+8.4 % and -6.9 %, respectively); the southerly wave climate is also projected to increase year-round (except in SON) with the largest change in MAM (3.3 %). Similarly, in the Atlantic Ocean, the proportion by the easterlies is projected to increase overall (except in JJA; -2.8 %) while the westerlies generally decrease (except SON), with the largest changes occurring during MAM (+4.5 % and -5.1 %, respectively); meanwhile, the southerlies will expand during DJF and MAM (up to +6 %) but shrink during SON (-2.3 %). In the Southern Ocean, the general pattern holds except during SON, when the proportion of area covered expands for all the wave climates.
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Figure SI 13 Differences between RCP8.5 and present conditions in mean wave direction for the (a, d, g, j) easterly, (b, e, h, k) westerly, and (c, f, I, l) and southerly wave climates. For (a, b, c) DJF, (d, e, f) MAM, (g, h, i) JJA, and (j, k, l) SON. 


To compare the results between the projection scenarios and historical conditions, the residuals in percentage were calculated. The annual residual was calculated as well as the relative residual for the wave power. 
	
	( 1 )

	
	( 2 )

	
	( 3 )



	
	( 4 )

	
	( 5 )

	Where:
	

	=
	residuals of the wave power for RCP (2.6,8.5) scenarios [W/m]

	=
	the annual mean of present conditions , ; 

	=
	the annual mean of the RCP (2.6,8.5)  scenarios, ;   

	N= 
	The total number of measurement (300 (25 yeas X 12months) of the time range studied, [months].

	=
	residuals of the wave power for each wave climate in the scenario of RCP2.6 the RCP 8.5 [W/m]

	
	

	=
	Annual average of wave power for each wave climate in the scenario of RCPs [W/m]


	=
	Annual average of wave power for each climate type in the present scenario [W/m]


	E= 
	Easterly wave climates.

	W= 
	Westerly wave climates.

	S= 
	Southerly wave climates. 



If there is no differences between the present and projected scenarios, where  the wave power will decrease and where  the wave power will increase. 
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[bookmark: _Toc71892809]Figure SI 14 Percentage of wave power difference between RCP2.6 and present conditions associated to each wave climate: easterly (a, d, g, j, m), westerly(b, e, h, k, n), and southerly (c, i, l, o) yearly (a, b, c)  DJF (d, e, f), JJA(g, h, i), MAM (j, k, l), and SON (m, n, o).
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[bookmark: _Toc71892810]Figure SI 15 Percentage of wave power difference between RCP8.5 and present conditions associated to each wave climate: easterly (a, d, g, j, m), westerly(b, e, h, k, n), and southerly (c, i, l, o), yearly (a, b, c)  DJF (d, e, f), JJA(g, h, i), MAM (j, k, l), and SON (m, n, o).
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[bookmark: _Toc71892811]Figure SI 16 Difference between RCP2.6 and present conditions in mean wave direction for the (a, d, g, j) easterly, (b, e, h, k) westerly, and (c, f, I, l) and southerly wave climate. For (a, b, c) DJF, (d, e, f) MAM, (g, h, i) JJA, and (j, k, l) SONs.
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[bookmark: _Toc71892814]Figure SI 17 Wave power difference between RCP 8.5 scenario and historical conditions for a) Southerly, b ) Westerly, and C) Easterly wave climates. 
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[bookmark: _Toc71892815]Figure SI 18 Wave power difference between RCP 8.5 scenario and historical conditions in DJF, MAM, JJA, and SON.

The percentage of ice was calculated as the total number of months, minus the number of months with wind wave data, divided by the total number of months. 
	
	( 6 )

	Where:
	

	=
	Presence of ice cover [%]

	=
	Total number of months [months]

	=
	Months with wave data [months]
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[bookmark: _Toc71892816]Figure SI 19 Yearly percentage of Ice Cover for (a, b) Present (1979-2003), (b, e) RCP2.6 (2075-2099), and (c, f) RCP8.5 (2075-2099) scenarios.
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[bookmark: _Toc71892817]Figure SI 20 SON percentage of Ice Cover for (a, b) Present (1979-2003), (b, e) RCP2.6 (2075-2099), and (c, f) RCP8.5 (2075-2099) scenarios.
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[bookmark: _Toc71892818]Figure SI 21 MAM percentage of Ice Cover for (a, b) Present (1979-2003), (b, e) RCP2.6 (2075-2099), and (c, f) RCP8.5 (2075-2099) scenarios.
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[bookmark: _Toc71892819]Figure SI 22 JJA percentage of Ice Cover for (a, b) Present (1979-2003), (b, e) RCP2.6 (2075-2099), and (c, f) RCP8.5 (2075-2099) scenarios.
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[bookmark: _Toc71892820]Figure SI 23 DJF percentage of Ice Cover for (a, b) Present (1979-2003), (b, e) RCP2.6 (2075-2099), and (c, f) RCP8.5 (2075-2099) scenarios.
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Difference in mean wave direction between RCP 2.6 (2075-2099) and Present conditions(1979-2003)
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