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Our first purpose: to use the available data and to criticize 
them: it means to use our enemies arguments to demask 
them 
 

Because,	most	of	the	times	
you	have:			

An	hidden	cat	with	this	
tail	off	;-)	



PSMSL 
Permanent Service for 
Mean Sea Level 

SONEL	
Système	d’Observation	
du	Niveau	des	Eaux	
Littorales	

We	are	going	to	analyse:	



PSMSL stations: its latitude and longitude 
A very unequal coverture  
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Recently we got the ability to understand the influence of 
earth movements: GPS stations generally show a low 

subsiding trend in the littoral: it can accelerate sea level 
rise but we can’t do nothing about it! 



SONEL: http://www.sonel.org/-Sea-level-trends-.html?lang=en:  
 

How it works: from relative to absolute sea level trends 

Time	can	be	adjusted,	too	



Map	views:	“absolute”	sea	level	changes	
	



Map	views:	“absolute”	sea	level	changes	



 
The red > 4 mm trend and 
Brown > 6 mm trend yr. stations 
•  YAKUTAT	(ALASKA)	
• ANTOFAGASTA	(CHILE)	
• PALERMO	(ARGENTINA)	
•  FARADAY	(ARGENTINA	ISLANDS)	
• CADIZ	III	(SPAIN)	
• KLAIPEDA	(LITUÂNIA)	
• WAKKANAI	(JAPAN)	

Counting	on	land	movements,	only	7	
stations	above	4mm/year	



YAKUTAT (Alaska): combined velocity: 10 mm, 10 km from tide gauge 



ANTOFAGASTA: relative sea level is going 
down (-0,9mm/yr.), a big uplift (31mm/yr.) 

y	=	-0,9018x	+	8811,7	
R²	=	0,09887	
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PALERMO, ARGENTINA: the 
combined velocity 
 2,69 +/- 0,55; 7 km from tide 
gauge (why in red?) 

y	=	1,8004x	+	3437,3	
R²	=	0,0706	
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Argentine 
Islands 

(Antarctica) 
 
 
 

Trends 
changes with 
time. The first 
2 years seem 

to have  
incorrect data 

 
 

y	=	1,2398x	+	4488,1	
R²	=	0,0799	
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y	=	3,498x	
R²	=	-0,152	
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Argentine Islands: very irregular GPS data: is it reliable? 



“Absolute” sea level trends in Europe: 2 red arrows 
Cádiz and Klaipeda 



y	=	3,6482x	-	390,62	
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Cádiz:	trend	=	3,6	mm/yr.	



GPS	data:	it	shows	stability		



But	the	GPS	is	more	than	10	km		
away	from	the	used	tide	gauge!	



KLAIPEDA (Lithuania): a longer series gives a much 
lower trend 

y	=	1,4749x	+	3591,4	

5800	

6000	

6200	

6400	

6600	

6800	

7000	

7200	

7400	

1895	 1915	 1935	 1955	 1975	 1995	 2015	

y	=	3,1146x	+	338,06	

5800	

6000	

6200	

6400	

6600	

6800	

7000	

7200	

7400	

1948	 1958	 1968	 1978	 1988	 1998	 2008	



KLAIPEDA	(Lithuania):	Not	reliable	GPS	data	



WAKKANAI: Here we have a sea level rise and also apparently 
uplifting... It is the only puzzling situation with ca. 5mm/yr. 

“absolute” trend 
 

y	=	3,5491x	-	12,101	
R²	=	0,23451	
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The red > 4 mm and 
Brown > 6 mm year stations 
Combined Velocity (cv): 
•  YAKUTAT	(ALASKA):	cv=10,09	mm,	10	km	from	tide	gauge	
•  ANTOFAGASTA	(CHILE):	sea	level	is	going	down,	a	big	uplift	(31mm/yr.)	
•  PALERMO	(ARGENTINA):	cv	=	2,69	+/-	0,55;	7	km	from	tide	gauge	(why	in	red?)	
•  FARADAY	(ARGENTINA	ISLANDS):	sea	level	trend:	1,23;	very	irregular	GPS	data	
•  CADIZ	III	(SPAIN):	10	km	GPS	from	tide	gauge:	the	GPS	stability	is	erroneous	
•  KLAIPEDA	(LITUÂNIA):	GPS	data	not	reliable	
• WAKKANAI	(JAPAN):	a	possible	5mm/yr.	trend.	The	only	ONE	IN	THE	WORLD	

Counting	on	land	movements,	only	7	
stations	above	4mm/year	



What about Iberia? 



Many PSMSL stations are not updated 



Neogene 
compression 



Earthquakes in Iberia: active recent tectonics   



Iberia: trends vs. length of series: very irregular at recent 
tectonic areas: Pyrenees and Baetics 
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Trend	 Years	Portuguese	coast	



Iberia, in short series: great irregularities in the trends  
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Cascais: PSMSL data 

y = 1,3252x + 4363,1 
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Cascais: PSMSL data

y = 1,3252x + 4363,1
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Sea level station monitoring facility 



Secular variation of sea level at Cascais 


