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ABSTRACT

It is shown in the paper that the tide gauge of Alexandria, Egypt and the other tide gauges of the Mediterranean
having enough quality and length all exhibit a low rate of rise without any sign of acceleration with oscillations
about this trend. The misinterpretation of these oscillations is the only way to support non existing accelerating
statements. The behaviour of thetide gauges of the Mediterranean is consi stent with the behaviour of the other tide
gauges of the world. The sea level result is in harmony with the trends for temperatures showing over the last

century oscillations about a constant gradient.

SEALEVELSARE SLOWLY RISINGWITH
NOACCELERATIONIN THE MEDITERRA-
NEANAND ELSEWHERE

The mediterranean isanearly closed water vol-
ume, separated from theAtlantic by the Gibratar strait
onthewest. The narrow Strait of Gibraltar connects
theAtlantic Ocean to the Mediterranean Seaand sepa-
rates Europe from Africaby 14.3 km of ocean at the
strait’s narrowest point. The Strait’s depth ranges be-
tween 300 and 900 metres. On theeast, the Mediter-
ranean seais separated from the Marmara Sea by the
Dardanelles, anarrow strait in northwestern Turkey
connecting theAegean Sea, part of theMediterranean,
to the Seaof Marmara. The Dardanellesisone of the
Turkish Straits, along with its counterpart the
Bosphorusm separating the Seaof Marmarafromthe
Black Sea. The Dardanelles strait isonly 1.2 to 6
kilometreswide, averaging 55 metresdeep with amaxi-
mum depth of 103 metres.

Sealevel sdo certainly change astheclimatein gen-
eral does. However, the anthropogenic contribution
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through the changed composition of theatmosphereis
much lessstrong that what isclaimed, being any trace
of global warming missed sincethe beginning of this
century inany termometer measuring land or oceantem-
peraturesin this case up to 2000 metres depth®19,
Sealevelsoscillatewith many periodicities, from
hoursto days, from monthsto years, and from decadal
to multi-decadal periodicitiessincethe eraof thein-
strumental records’>7, but with also centennial and
millennid periodicitiessinceever. Sealevel shavebeen
generaly relatively stableover thelast 2,000 years, and
thisisparticularly truefor the Mediterranean, aninter-
nal sea, that evenif not “The Cradle of History”, it is
certainly oneof the most recognised historical cradles
worldwide.Sincethestart of thecivilization, sealevels
have been much higher. Heracleion, aport near Alex-
andria, had alegend beginning the 12" century BC,
andtheruinsarenow located inAbu Qir Bay, 2.5 km
off the coast. Heracleion was Egypt’s main port during
thelate periods of the Pharaohs. Canopuswas another
port located intheNile Ddtafirst namedinthe 6 cen-
tury BC and now inthe eastern outskirtsof Alexandria.
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Simlarly, Ephesuswas an ancient Greek port builtin
the 10" century BC on the coast of Ionia, now izmir
Province in Turkey, six kilimeters away from the
M editerranean.OstiaAnticawas the harbour city of
ancient Rome. Built in the 7" century BC, thetown
was devel oped during thefirst century AD but theplace
now sitsthreekilometresfrom the Mediterranean.
Sealevedshavebeen steadily risngintheMediter-
ranean and worldwide since the “Little Ice Age”, a
period of cooling that occurred after the Medieval
Warm Period, conventionally defined asaperiod ex-
tending from about 1350 to about 1850. Very few tide
gaugesstarted their recordinginthe 1800s, and records
of good quality and enough length to understand the

oo [0 AL

I Mt L I il

‘ "L‘ l’l 1“ “I‘LE‘ Il;l nrl et [‘ r‘l'

N .'v '| l H

|I|I|I|I' v | |v"| L I It iu, 1 Ik i"l
H.‘,'a T ‘-ii l
P { [

A B e Sl

l

7400

+Marseille
7300 - __linear (Marseille)
¥ =1.2636x+4465.6
7200

7100

IRIA| 1l |
7000 1 1

MSL [mm)

6900
6800
6700

6600
1830 1890 1900

0015 MARS - Weelly solutions

]
(-]

Dol

Height in meters

2

1.8

16

143

1.2

E 1

; 0.8 g fb]
0.6 %
04
0.2

]

1910 1920 1930 1940 1950 1960 1570 1980 1990 2000 2010

Sea level rise along the Mediterranean coast of Egypt

SIR [mm/y)

1900 1910 1920 1930 1540 1950 1960 1970 1980 1930 2000 2010

MSL [mm]

ESAIJ, 9(7) 2014

multi-decadd oscillationsandinfer reldivesealevd rise
trendswithin reasonableaccuracy are unfortunately not
too many worldwide and mostly concentrated in few
geographical areas.

Since 1900, sealevesoscillatewith multi-decadal
periodicitiesup to aquasi-60 yearsfully detected in the
insrumenta recordsand very likely longer periodicities
not full y cleared out because of thelimited instrumental
recordsabout aconstant relativerate of rise®>". Simi-
larly thetemperaturesal so oscillatewith aquas 60 years
periodicity about acongtant gradient that in theupwards
biased GISSreconstructionis0.7 degrees Celsius per
century but very likely it ismuch lessthan this back-
ground warming®®, Warming 1910to 1940 wasvery
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Figurel: Monthly aver ager dativemean sealevel, relativerateof riseof sealevels(datafrom!¥) and vertical land motion in

near by GPSstations(fromi?) for Marseilleand Trieste
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TABLE 1: Measured sealeve rise(mm/year) in M editer ranean locations (from')

233

== Qurrent Research Papser

D Station Name First Last Y ear % MSL +/- 95
Y ear Y ear Range Completeness Trend % ClI
220-003 Cadiz lIl, Spain 1961 2010 50 97 4.02 0.74
220-011 Algeciras, Spain 1943 2002 60 81 0.43 0.30
220-031 Malaga, Spain 1944 2010 67 82 0.65 0.50
230-051 Marseille, France 1885 2011 127 97 1.25 0.14
250-011 Genova, Itay 1884 1997 114 78 1.20 0.14
270-061 Trieste, Italy 1905 2011 107 94 1.27 0.20
280-006 Rovinj, Croatia 1955 2009 55 99 0.58 0.46
280-011 Bakar, Croatia 1930 2009 80 86 0.97 0.36
280-021 Split Rt Marjana, Croatia 1952 2009 58 99 0.28 0.48
280-031 Split Harbour-Gradska Luka, Croatia 1954 2009 56 100 0.62 0.48
280-081 Dubrovnik, Croatia 1956 2009 54 99 1.02 0.45
290-017 Katakolon, Greece 1969 2011 43 89 181 0.66
290-021 Kalamai, Greece 1969 2011 43 78 4.37 0.58
290-034 Khalkis North, Greece 1969 2011 43 88 0.35 1.02
290-051 Thessaloniki, Greece 1969 2011 43 90 3.73 0.80
290-065 Alexandroupolis, Greece 1969 2011 43 88 1.78 0.81
290-071 Khios, Greece 1969 2011 43 88 3.58 0.87
290-091 Leros, Greece 1969 2011 43 79 1.06 0.71
290-110 Rodhos, Greece 1969 2011 43 69 0.91 1.19
340-001 Ceuta, Spain 1944 2009 66 96 0.52 0.29
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Figure2: Monthly aver ager elative mean sealevel, relativerateof riseof sealevels(datafrom!¥) and vertical land motion in

near by GPSstations(from@) for Alexandria
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Figure3: Mediterranean and global mean sea levelsfrom the satellite reconstruction (fromi) and tide gauge recor d of

Triesteover thesametimewindow
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closeto warming 1970 to 2000, and thelack of warm-
ing up to 1910 and 1940 to 1970 is aso occurring
sncethebeginning of thiscentury.

Similarly to al the other long term tide gauges of
theworld of enough quality and length, also thelong
term tide gauges of the Mediterranean are accelera-
tion-free over the period of recording.

Figure 1 presentsthe monthly averaged mean sea
levels(MSL) for Triesteand Marsallle, plustherates of
riseof sealevels(SLR) computed by linear fitting of al
theM SL dataup to acertaintime, while Figure 2 pre-
sentssameresultsfor Alexandria Thenearby GPSsig-
nal isasoincluded toindicatealikely occurrence of
subsidy to biasupwardsthe SLR results. Thetidegauge
resultsarefrom™, the GPSdataisfrom.

Marsellle hastime span of data1885-2012 and
completeness (%) 97. Trieste has time span of data
1875-2012 and completeness (%) 86. Nearby Trieste
2 hastime span of data2001-2011 complete-ness (%)
98. Alexandriahastime span of data1944 —2006 and
completeness (%) 96. With 60 yearsof data, Alexan-
driapermitsto computeameaningful sealevel rate of
risethat however ismuchlessreliablethantheonein
Triesteand Marsaille spanning many moredata. Trieste
2isdefinitively too short toinfer any trend but it isuse-
ful to show that short records may providefalseim-
pressionsof ratesof risemuchlarger or inthiscaseaso
much smdller than thelegitimatevaue. With only 10-20
yearsof data, the SLRscomputed by linear fitting are
Macroscopi ¢ overestimation or underestimation of the
truelong term trend because of the multi—decadal os-
cillations. Subsidy should not account for too much of
the SLRresult for Marsalleand Trieste, whileAlexan-
driamay have alarger SLR because of subsidy.

TABLE 1 presentsthesealevel risecomputed by
linear fitting of dl thedatain locationsof theMediterra:
nean of®, Therecordsof TABLE 1 havevariablelength.
Those records satisfyingthe 60 years minimum length
arein bold. The average rate of rise of sealevelsis
1.52 mm/year. Congdering only stationswith morethan
60 yearsof data, theaveragerate of rise of sealevels
dropsto 0.90 mm/year. Thisisameasure of therela-
tivemotion of theseavs. theland. Thisresultisonly the
averageva ueof the compilation of tide gauges.

Figure 3 presentsthe satellite M editerranean and
global mean sealevels(from“). Thefigurealso pre-
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sentsthe analysis of thetide gaugerecord of Trieste
over thesametimewindow. Thisresultisnot amea
surement but asimulation. The satellite measurement
only returnswithin anot negligeablemeasurement error
aZ sealeve of alatitude X and alongitudeY but aso
of atimet. Being the sealevelscontinuoudy oscillating
over many different scalesfromvery highto very low
frequencies, thereconstruction of the GM SL fromthe
raw satdlitesgnd iseverythingbut trivid. Raw satellite
signalsaremostly noisewithout aspecific trend, and
pivoting thistrend from only few carefully sel ected short
tide gauges (the GM SL satellite smulation started in
1993), the GM SL. may becomeahighrisecurve. The
2.88 mm/year of the satellite M editerranean mean sea
level issimilarly to the 3.24 mm/year of the satellite
GM SL anumber completely scorrelated fromthetide
gauge behaviour dongthe coast inthe past and inthe
present. Being the early 1990savalley of the multi-
decadal oscillations, the apparent rate of rise of Trieste
from the short record 1993 to present is4.37 mm/year
to comparewiththelegitimate 1.25 mm/year.

Itisclaimed ini® that while “wedo calibratethe
altimeter sealevel measurements against a network
tide gaugesto discover and monitor drift in the sat-
ellite (and sometimes tide gauge) measurements”,
“Theglobal mean sealevel (GM3) weestimate....
cannot be used to predict relative sea level changes
along the coasts”, that does not make too much sense.
For sure, it iswrong to comparethe SLR of Figure 3
withtheaverage SLR of previoustide gauge compila
tionstoclamthesealeve arerisingfaster andthey are
accelerdting.

Thecompilation of tidegaugesof TABLE lismade
of longtermtidegaugesall not accel erating. Despite of
doubtful significance, the GM SL and Mediterranean
reconstructionsof Figure 3ared so acceleration free.

Thelack of accelerationinthe sealeve recordsis
discussed in many other papers, asfor example19,
astheclimateand sealevel quas 60 yearsoscillations
isalso discussed in619,

CONCLUSIONS

Focusing onwhat isactudly measured by thermom-
eters and tide gauges, it isvery unlikely that the sea
level by 2100 will rise morethan 7.8 cm on average
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along theM editerranean coastline, and morethan 15.4
cminfront of Alexandria, Egypt.

The sealeve riseonthe Mediterranean coastd ar-
easin Egypt, particularly theNile River Delta, hasno
reason to beanissue of mgor concernto Egypt’s popu-
lation and the government and thetruerisksassociated
with themodest sealevd risedo not request immediate
and sgnificant adaptation measures.
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