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abstract

As part of the national monitoring program (NMP), biannual research cruises are conducted along the
Haifa transect during peak summer and winter seasons. These cruises include full-depth water
column profiling and water sampling at eight stations. An additionall componenet of the NMP are
three coastal monitoring stations continuously measuring water quality using CTD sensors, with
further observations of currents, waves, and sea level. These datasets, alongside glider-based
observations, contribute to our understanding of the thermohaline dynamics in the southeastern
Levantine Basin.

Key findings of 2024 indicate ongoing thermohaline changes in the southeastern Levantine Basin.
Over the past 40 years, the upper water layer has exhibited warming trend of 0.05+0.02°C yr! and
salinization at 0.007+0.005 yr*. The Levantine Intermediate Waters (LIW) shows moderate long-term
warming of 0.02+0.01°C yr* and salinization of 0.004+0.002°C yr, superimposed with multi-year
salinity oscillations. At the deep water, the observations suggest a gradual return toward pre-EMT
(East Mediterranean Transient) conditions, reflected in declining temperature and salinity gradients.
Satellite-derived sea surface temperatures (SST) over Israel’s continental shelf confirm persistent
warming in 2024, supporting in-situ observations. Continuous CTD measurements from coastal
stations, including Hadera and Ashkelon, show higher than average winter temperatures and salinity,
with seasonal variability and spatial differences attributed to local climatic factors. Diurnal and
seasonal analyses further underscore the greater thermohaline variability in summer compared to
winter. Episodic temperature and salinity anomalies suggest increased Atlantic Water (AW)
influence, most probably induced by meso-scale structures. The spatial distribution of AW recorded

during a glider mission in mid 2024 suggests similar mechanisms.
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Abstract

From 1992 to 2024, sea level measurements at Hadera station revealed an average annual rise of
approximately 5.1 mm, culminating in a total increase of around 15 cm. This rate exceeds the global
average of 3.4 mm per year recorded between 1993 and 2023, largely due to local Mediterranean
influences, most notably the Eastern Mediterranean Transient (EMT), which altered deep-water
formation and density patterns. The EMT contributed to fluctuations observed before and after the data
collection period, with a sharp increase in sea level beginning in the early 1990s. The regional sea level
rise over the last decade (~11 mm/year) measured at Hadera is higher than the global average of ~4.5
mm/year from satellite altimetry, mainly due to accelerated heating of the water column in the Eastern
Mediterranean. However, we emphasize that one decade is a short time period to infer rates.

DT MY hnnn

NPT NYNINM 1D ,(1.1 TPNR) POPYR NITN2 DN YD) NN NN YNV 1992 MIVN NPINNN 57NN
.PNNN NP 2-2 PNINA DNN NI D30 ¥y2IPNN ,022 5120 XND T T DY TT0) OO DY) .0 D9 HYW NPINI
NN DY .DNYN DD TIIND NDNT 171N NV XD NOPYN NMINNVY 11D ,N7THA NINNNN DN XD DN DINNIN
TN ONM DY AIRNYM NPYTAD NVHNHWYN NN

DMPMN TN DN YT .(INK VP NNDNI) NIPYNRI NITN DD DN Y11 NV NPMIN 2024 1 2023 ToNN2
9 SYN \PMNY , DT THN PWIN P2 PNIND NTTNOIT DY O DZ9N NX DXTTIM ,DNYNN NIIN DY MyNI
MPN DY IWN YN HAPOY NMYNY NINSN DO 12 DTN DY T 1IVANY 1IN DIPWIN .0 N9 PAY 090N
RINeI)

DYDY OINNIN

TPMIY-17 NMOY NINMNHN,NITNA MNNA NIV N7 5.1-3 DY NYXINN MDY NTTHI 2024 NO TY 1992 519NN
NI, MNINND DIV dNIND MNNY XOD 9NN 0N YN YW N»MOYN 8P (2.1 IPNX) 170 15 -5 DY (1992 I1NND)
DMWY NYDIVIN NOYN [1] DIPIINP DY DMIOPRN DXNVPITIND DI 29 DY NN 210N YINNNN DIT)
MY NN 3.4 DYy NTMY 2023 - 1993 pav

D2 DMMPN DOXVPINRND NYINN ,NTITHRN NMPN NINNA NTNN MIDYNN NRNIND D) ,NPON DVT) MIOYN NP

DN DY LY AXPY DYN NN MY 927 .(NVN VLNIN) Eastern Mediterranean Transient -n V92 ,)19°NN
D210 72YN INNND PR NN EMT-n .(H04/2023 57800 A7) TPNYA D) 170 NNIND M) NN MY NINNI
MPAN MPYI N NI )2 INTPY DINRIND ININD DT OONITRD DO XNININ PRI DPIIYN DINN NN
D7VN 12 ©Y92 TN N2 INVINT IR MK MPY ONITNIN PR MIXDIPION NMANDY OMNON NTINY TIND
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Monthly averaged sea level changes at the Mediterranean coast of Israel during 04/1992-05/2022
(based on measurements at Hadera GLOSS Station 80 operated by IOLR, referred to ILSD)
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[1] CMEMS Ocean Monitoring Indicator based on the C3S sea level product. Credit:
C3S/ECMWE/CMEMS (data available at: https: //climate.copernicus.eussites/default/files/custom-
uploads/ESOTC%202023/DATA/CLIMATE_INDICATORS_2023_DATA_SEA_LEVEL_FIGURE

_l.zip)
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Abstract

Between 2012 and 2024, long-term monitoring of the marine carbonate system was conducted along
Israel’s Mediterranean coast, utilizing a spectrophotometric pH sensor (HydroFIA pH, Contros-
Kongsberg) since 2018. This approach enabled high-precision, drift-free measurements at a constant
reference temperature of 25 + 0.006°C across a broad salinity range (0—40 PSU), significantly
enhancing the consistency of carbonate chemistry parameters calculated via pH and alkalinity,
compared to previous calculations using alkalinity and DIC.

Findings reveal a pronounced increasing trend in surface water pCO: levels, with a mean rate of +8
ppmV/year in open waters, which is three to four times higher than the increase in the partial pressure of
atmospheric CO: reported by NOAA for the same period. This trend is most prominent during winter
months. Concurrently, seawater pH has decreased at an average rate of -0.05 units per decade (2014—
2024), surpassing global ocean acidification rates (-0.02 pH units per decade). Seasonal variations were
evident, with lower pH and higher pCO: in summer and visa versa in winter.

Monitoring of carbonate system parameter of the edge of coastal erosion platforms along the
Mediterranesn shore of Israel (Akhziv, Tel Shikmona, Habonim, and Palmachim) displayed similar
seasonal cycles and long term trends. Notably, Palmachim showed a recent shift in CO. dynamics
potentially possibly linked to increased organic carbon loads from discharge of secondary sewage
treatment effluents through the nearby Sorek stream (~6000 tons/year). The average deviation between
seawater pCO: and saturation levels (at equiibrium with atmospheric pCO-) across sites was +74+131
ppmV (average +STD), indicating that coastal waters function predominantly as a net source of
atmospheric CO..

These observations underscore accelerated coastal acidification processes and highlight the impact of
anthropogenic inputs through coastal stream and submarine groundwater discharge, necessitating
continued high-resolution monitoring to assess ecosystem vulnerability under changing climatic and
local stressors.

DT MY NN

Contros- 17120 S¥ pH nT715 70mmavpan No5Iy0 MIINDN 10NN NNVY W) 2018 MIVN

NI NDY) 25°C+0.006°C H¥ NY12P NNIVLINNVI NYNINN NTTHN MY PwoNa (HydroFIA pH) Kongsberg
2017 VOMN TY,PNoNY .pH MmN £0.003 SW N TH P17 OY 0-40 HW MNYoN NvAa (drift free - MN
MYNNNA 2018 VOMND DIC- NYIHPON HY MT>THN O 2D YININ NN DY DMNWN DIVNIN 1IVIN
NV P LNIIPN NN DY DIIVNIY Y2IWIN P2 DITITIN PN DY MNNIRN DN IRHIND .pH- NPISPON
DN OITNN OXTNPI HAPY 2T JPNY NHRNM DD MYYD TN 7PN MNPNN
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Abstract

Nutrients and dissolved oxygen were monitored in the open water profiles offshore Haifa at stations
located at water depths of 1400 — 1900m (stations H05, H06 and G05; Figure 1). The nutrients, namely
PO4, NOx (NO3+NO;) and Si(OH)s were highly depleted in all seasons at the surface mixed layer,

especially during stratification (summer), with values typically close to or below the analytical detection
limit (9 nmol L™ for PO4, and 80 nmol L™ for NO; + NO; (NOyy). The Si(OH)s concentrations in surface
waters are amongst the lowest for any marginal sea, ranging between 0.4 and 1.6 pmole Kg! (mean

concentration of 0.85+0.21 umol kg!) with no clear seasonal trend in the last few decades, resulting in
highly depleted stocks of 26—96 mmol m?. Pre-Nile damming Si(OH), concentrations were 2-4 fold higher
during the season of the Nile flooding. This extreme oligotrophy results from the Mediterranean anti—
estuarine circulation, the limited upwelling by vertical mixing, and extremely low discharge of nutrients
from runoff and rivers (the Nile damming). Below the photic layer, nutrient concentrations increased with
depth to a maximum located between 400 and 500 m (known as the nutricline) and then slightly decreased

with depth to the seafloor. Dissolved oxygen in the bathypelagic depths (1,200—2,000 m) has been
decreasing since 2008 at a rate of —0.38 pmol kg™ yrt. Multiannual variability in oxygen levels

superimposed this trend, and is likely associated with variations in thermohaline fluxes. This monitoring

highlights the physical and biological processes affecting the oxygen and nutrients variability in deep

water masses.
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Abstract

The national marine datacenter, ISRAMAR, continues to collect, archive and distribute marine physical
and biogeochemical data that is meassured in the national monitoring program. Work has been done in
to support and improve the existing datasystems. A new data portal is planned for development in 2024
which will embed existing databases from ISRAMAR along with other databases and datasets of ,2025

the national monitoring.

NI

NN YTIND MIIND YT NNNA PPIN 17D HHW DY MMINDT NV INNNN DI NYNLNY TUNA DINYI) NN

PP (NN AT VYN DTTIN NNNNHD DIDPI ,DMNDPA,D29MNMPPIN DIINNI N HDOY,YPHN Y . NDND
19128 DOPNT YN OTIIN NW DD ,NYY 29D . TINNDY

: TINAN TPNYIP NMNNY NDD .2009 Mwn 5391 ISRAMAR - 011951 DPONPID DXOMNNOPIN DINNI NNXD
https: /7zisramar.ocean.org.il/isramar2009

N5 .2023 MU MNXY v 2018 Mmwn 5391 ISRAMARBIO , 0»97)I1N)-172 DMINI WININN IND)

: TININ NP NNNDY

IsraMarBio Map Dashboard

NN NITY TYNI 1D 10D .2026 MY NIND NIND MM DO9NY X POYHOHHIN TINRND 1I9DNN? NON YT MNINND
MNN-TIPNNIN

https: /7www.seaweedherbarium.com

XMPPIND YTIIN NN YN DINRNIN

SV 1PN N2X200 DY DMNNI NN, TYNY 9920 3970 11VN2 0N ISRAMAR »mNSN 27 Y1010 190
DMINID NITHA NIINN NYIITN DY NNYY 7N P, KA 107 DN OWIDY Y10 DINNIND P91 INIY)
LNOTY 5.1 99NR) DMV DMNTPN DXIIND D) 19,1290 NA0N DY NP 2IYAN 1NN 1K Y1)

DMIPNNY (MNDN,NNVINNL 0> DYIN ,0973,0°9)) DMPNVDIN OINNI MITO 52-3 172V 2020 INI INN
0N 5N N5 ; NIV NN ;1PN 2NN PO INTPN 1IN ;NN NN ; XN DIN) OONTPN

38


https://isramar.ocean.org.il/isramar2009/
https://iolr.maps.arcgis.com/apps/dashboards/a47ed153ec6a4daeaba56f5ccd3351b1
https://www.seaweedherbarium.com/

10000

1000

Number of Casts

H Israel Cruises
\dd to Query” Query

‘%ﬁ,,; el;] % Y% Y Y G Ty % %0, % S 2,
R R N

%,

% %, 2 % %, "oo%% % Sos, 22

R, e, e %% %, %, oy, 2o, b, €y 0,20

%’:, KX ::;;?Zz%%%;‘f::i%?::: :%%’ Z0r % 2% ’::’g{g«zz’o;%

I R
“ *%,%ZZ,%%? "’4-:::%6’ /o;‘:fo,;:@; l'%?’o/,,:» % %, "4% %::4%
- %'”o; = o, 2 % Soy e,
0‘{%’ %, %ﬁé’:z%
%, = » %%
Number of casts for different ",
parameters (Definition by s
P02 vocabulary) in Israel
e cruises

LOPTTHI O2I009 295 INNIYW? 5V D210/ D202 NIINIY? 110059772 0292917977 1900 NSoN7 5.1 11N

: D995 2024 TONNA YTHN 3330 MDY

WY N MOISFTP nvwpn :19101795 92y0 1555 0M0wn. NPLVMIVIX MINNN DINNIN NVIOP NN NITY
JPTMNTO HY OMNNIN DYDY DINNIN NVDP NN DY WINN NN TONN 5NN 10 D ANNAFTP

,ONYN NPY APY PN MTTO DY DMNIMN DYDY NITNA 9IND TN DINN) DY PVMIVIX NVIDP TUNN

SV MUMVIN NVIOP NONN DXAPNI .NNN PIT2 NNYPN KOO OOYTIN DI 1IT 1NN NOPYR TINNN DN
NN DY 1D NN ,PMIPIND MINDT PNINT N DY TPNINNIRVND MNN : NNPY MNINI NINN SN OINNI
DYPNWY 7-1 NNVINNV T YPIPS TN CTD pLTIPR DI TH NOZD NN MINNN /N 27 DY DD PRl
.DoMap

19999 910 DDA Y NVMVIN DI NTORNN DINN) .INN NTOND DIINITN DINN NVIOPY NN NIANI)I
NN PTONY YT ONMN DDA OMNY YNID TNX YW PT MITO DY ©IDIY DINMN DX VIVPY 1IN DY V1NN
NN MIRYIN

SeaDataNet. - Y27MNOPIN YD NIRNPNRN NYIN NINDNA DMINI NN DIPIVINDI MAYNYN TYVNN

39



NPPOVDORLY IR 1NN Google Analytics Y wTNN DNMN PIDIN 1IN MPNNA DNV APY
285-95 NI INNRN MIYN PID T NNT NNPNN .2024 92DVIDN P NTIY YTNRN 1999 INNR VIV HY DINMIN
(5.2 9YKR) 2023 -2 D2 DNP2 PO 2.46 NNIYY YNNI D OINPIA PN 2.44-5 DNV DNP PN

Distribution of users by country, 2024 T ;,b'-},,d_
misrael ‘ 'p‘/.l' TR
mAlgeria Cast DB contains on 20/MAY/2025 8437
|t38| T Lo (353,323 casts)
-l z ST TR Itincludes 680 Israel cruises (8948 casts)
urkey .
W United States > 400
Cyprus “350
mlebanon 300 NumberOfCasts
w Egypt 250
m Malta <3 200
M 150
Distribution of :page views by data, 2024 izoo
m Wave & so || || | | | | | ”
Forecast & o I I I l I I [,
® NRT ,’f.',_. 5 8 H § §§

Observations
Tide Forecast

1947
§ 1950

M Historical
Databases

m Circulation
Forecast

P2002000 ,IXPDYD .O0IW 295 IPNIY? SV 022)11)7) D033 0252917977 1900 NNZ9N7T,)2000 :5.2 1N
VPS5 . N1I>TV 295 027230771 NSONT IOYPT 2024 IV 190NIV D2I)11I77 295 IVNIVY? 1NN VIOV SY
L DIIVIINT 29T 295 MaSoni

40



Selectioon pane

29NNI-PAN YN NN

905 75 RYY NN IV ,ONIY HY DM WY I9ININI-1AN DTN NI D9 NN TIND NI NN NIOVN
5Y 932 PNNPN .ONIY NIYY DY JIT INNVA NV DY DT INNI PINYNN U1 DI NVIINIY ,0PIND

ONTIPI DINT : MDY WIDWA DN DTN 2N 1993 (GIS ))3700) 9NN Y10 NN YW NNV
NIV NN NIV DI TUNRD MINIYIN M DRNDT .ITNN N1 NYIY DT MNP 51001 TIIRD DINT
DM OXPONNN DN I 2IVM IMNT NN DINNNT DM DN 50 TV NOPL DV OV NN ,NYIVI
WO, DN TIND ,D2 53NN DIPII I9NMINI DIPMI 1IN, 0N TN MO HY DMNINY ,0PMINDPYV

Y IV, NPN THON VPN OV ,DMRINNK DMIPIN 1N DMINNA DINNN,NNTN TIDY PHNIN 0T
DNYY NDOW IR DN DN I THX DI NITYA WHNWNN TIXY DINMN DX NINDNN NINDIVN 1D N2
PRIV N729 GONA .NIYA 200,000 -1 NOYND YITD MNIN) NN NN NYIVY OMNX PN
NN WM NINND GONA .19 NN OIND MY NINT N2 17 GIS nan Sy mmwan nusm

NN (5.3 TPR) YWININ TINN XN NP 7Y WNNYND MYIIN NNNM DXINDN 52500 MDNRND PINMnNN
DMINDT VN NN DD NWIY PN IX T2Y PIM ,0MP )N DI NDNRNY DNIOND YINRND DIV

Map area Full screen map

Isramarbio map

A RS 2B
Full screen attribute table="

160,683 Points out of 160,683
Family | IsSpeciesLevel | AphialD Accepted | Scientific Name Accepted | AphialD In Citation | Scientific Name In Citation | Scientific Name Accepted Image | Common Name

bl

Attribute tables

DINEVIA VTP TIND 5.3 IDN

T ONN MPODNT MDY NNNA ¥, 0MVPAN DD NN IV ,DMININI-PAN DINMY GON2
,DOVAYAN N2DYW DTN OWIDY NAOY 01T YN NAOY YIID 95191 1931 DY DT 1IN MDY IND .WwHnwnd
JOYPAPN YV VYIN NOM

.2024 5515 1POWNN NN NRND MDD MM MADN MDY ,0NOY NIDONN NP ,D0ININ NODIDN MY

41



YR OPVRHY 1PN NN YNNI 170N 1T 60,000 TOA 29YPN TPNN PIYN NRDN YD 2024 M2
NDOWNI DMININ NIV YAN 1NN IPNNRN NHDNI NTIAYN .DIHIYM DI PN

42



