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Abstract

This study examines heavy metal concentrations in sediment samples collected from coastal
stations, the Haifa Bay area, and coastal rivers from the 1980s through 2024. Measurements
were conducted by the Marine Chemistry Department in IOLR Haifa under ISO 17025
accreditation.

Findings reveal that mercury contamination in sediments is influenced by historical pollution
sources (the Electrochemical Industries in Akko) and the Kishon River estuary. Although
mercury levels have significantly declined over time, they still represent moderate pollution
levels according to NOAA guidelines.

Cadmium concentrations initially decreased but have risen again in recent years, warranting
further investigation.

Organic matter near Haifa Port has increased in recent years, correlating with inflow from the
Kishon River.

Lead contamination declined following the phaseout of leaded fuels, but regional variations
remain, with increases reported in multiple areas.

Nahal Lachish exhibits moderate levels of contamination across various heavy metals.
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Abstract

This chapter, titled “Metals and Organic Pollutants in Ports and Marinas,” presents findings from
monitoring conducted for the Israeli Navy and Ministry of Defense on the status and trends of heavy
metals and organic pollutants in the water and sediments of ports and marinas along Israel’s
Mediterranean coastline. For most pollutants, a significant decrease in concentrations has been
recorded over the past two decades, particularly for tributyltin in the water phase. In general, the
concentrations of heavy metals, polychlorinated biphenyls (PCBs), organotins, polycyclic aromatic

hydrocarbons (PAHs) and pesticides were found to be below ecological threshold values.
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- AN DY NPIDINVRM DIDPIND DN 7Y DINDMIN DYIIY) M1 NN NMDIVIINA NP NV
.INOAA

-y (DBT) Dibutyltin now py1an »3n N (TBT) Tributyltin ,9>72 ¥ 193)7IXN 1219900 M1

NP < PIPYR NPIN < XN NPIN < NN D) : NNNNA (T 70 19Y) Xy (MBT)Monobutyltin

2)) ©1 MR JPNNN 91T VYN IR IVYIT 1IN NONR NNNNI (2.1 TPNR) 12Y PYNI TITYUN DNI <TITUN

SV N2>201 DY NNNY NNDIDN DY O 33 MDD JPNNN YOP OOIN,NADN NNNY TIVNN MY XONnN (ng/L
.(10 ng/L EPA) 2718
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Dributyltin (ng/L).

DBT in water (average values) TBT in water (average values)
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95,7971 2014 MWD DNVP DY HY MAX»NM 2014-2011 DMWY DI DIIIYD DT NNIN NNINI
D291 VMY Y95Y DOYIAND NIV VINIWN NPDANY NIVIN MY IVPIY MDIYAD NV DIANN 1NV
A9N2 VN9 TBT HSw 1mon> 09171 D315 D950 PYTY DYHNIA DOVINTON NN OY TN (2.1 9PN) TBT
SV MDMNN GO NNNN 1PN D92 DO NIDMNNIND NIATHN 1IN 217 PCB’s-n n¥iapn 0xmn »hion

112799 : (79 797D) D219 D127 NI 190N XYMV Diuron NI2701N 90IN 220 LYND ,MP>TIN

2- 90NN D90 YN NN PYN ,TITYUN D03 ,7IHNIN N0, NDIN NN ,INIMD PYN 10Y PYN [, TITUN
D IMNN .NITN PYN1A X33 Tiabendazole (TBZ) 9mnm nodn 91112 Xy Phenylphenol (OPP)

N .7PYNIN PNIIP XX DMNIVP IR DI 1ID8IN NI 1omI1T nsn) Flutolanil -y Bifenthrin
.D»N220N DINMM YIIYD DN MNIN INNND)I

(~1pg/L) NP 72N SW M50 907 NNNN PN DN DIPOPINIT MMM

MNYN) D992 DIVINTON MIN

MDIND DNPIVIIPN 279Y NN NMYNI) D) DMINNIN DIINTHA MONNA DOVINTON HYW DINTN NN
.2.1 NHava on3IM NOAA S 00710

q02 HY MM2) NN ,521N 9NN XN NN DXOINITOA JOIX DY NMA) DINPT NN NTTN 2024 MV
1)1 INNNDI NITAIN MONND HY NI OINT MNI MIDNIN NPIND MMIT NITH PYN ,NN 91032 Y TTI)
.2.1 192102 VNHNI DY PYNI MNIN 190N, TITYNRI NN
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(D12 NVINY 972 ,DPNRTP ,NPOD) MTID MONN YW (2024 — 2000 DNIWI) DOMVW-17 DN PIN 2.2 PN
DYNTPN 211972 N DXNWY 2 ToNN2 NN YN .MNYND DYNI2 YTIY NN NINNI DOVINTOA

DYNVYN MY TONNA DPNTPI NADI 5P, NYINY , 01713 DY DN NN DT NN TITYUR DN .NPADIM
905 130 NN NI PN PIND TIRD NIV .NMNNDN DNY NHNIDN PHY/OMPY DY DININNKD
IMINRD DIWN 24 TONNA DY PYNI NPODIN 111D NMIVP N NXIIN DD LVYND ,DPNTP)

DXIMNN LYND PVIYIND NN 912 DY DO NIINMITNIN N1I2TN YIDIN DY NPINY INSD) ND 2024 Mmva

912 83D DDT .m»v1ni 292115y pyn , HTUN 19N %1012 9°ya Diphenylamine -y Diuron ,Diflufenican
NI PO MIIN L, NNNONI,NITN IOV Pyna 88N Bifenthrin 1927100 990 87D 10 TITUN

Y PYN < TITYUR NI < NN DNI : MINNA N¥NI ng/g) 100 <) 02010101 PN TBT bv rmynwn oy
SV D»NIY-17 OMNNI NIPYN NN NN PYN ,TITYUNR NI, NN 1PN D) INYND) DI NHON> OXNDM
NTTOI PrTY 2024 -2 OOIN,TITYNY NN D002 DT NNHIN DININ NHYN OH1M1 DXV TO2 TBT »11o09
Tributyltin/Dibutyltin 5¢ oron ,0m0p Yn-TBT 1115 0Ynavw mand (2.3 9PN) 1M DN NI

PO IV DI OMP PITYY THON N2 NYHN) DN DOVINITOA
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02993% DN Y922 0NN HY 1393 MV - 3 PI9

vael segal@ocean.org.il 930 5y 17

Abstract

This monitoring assessed heavy metal concentrations in key marine species along Israel’s
Mediterranean coast, emphasizing spatial and temporal variability. Measurements were
performed by the Marine Chemistry Department, Haifa, an accredited laboratory
(10S17025).

Results revealed a significant long-term decline in mercury concentrations in Mactra
stultorum from northern Haifa Bay between 1981 and 1994, followed by sporadic peaks
in 2018 and 2023. Patella sp. consistently exhibited elevated mercury levels in Haifa Bay
compared to southern stations, with high inter-annual variability. Cadmium
concentrations in Patella sp. at Shemen Beach and Kiryat Yam declined sharply from
1997 to 2001, aligned with reduced industrial discharge into the Kishon River, though
variability persisted post 2005. During 2024 Atlit demonstrated higher levels of lead,
cadmium, and manganese compared to the other station.

Mercury levels, in fish species, declined from the 1980s through the early 2000s, reversed
during 2000-2012, and showed renewed fluctuations through 2024.

These findings highlight species-specific responses to local pollution sources and suggest

both long-term recovery trends and episodic contamination events across Israel’s coastal
ecosystems.

DT MO TNn

TITIN NUDN TR NYP YN TINYI DMN WX ,MYDI NIV PHRN ANRYN D372 MVIT MTID MONN
PN 295 NONOIN NTAYN ,NDN INON TPHY KR NPINNI WK MTTHN .OPTIPI NIVPN MO M7
10817025

™MD’7 51,ANNPYI NN X199, TITUN MNND 00T 102 HY I NINPI2 MTID MONN 211577 )1PT) 2024 Mva
(3 91NR) PNN TIIRD D27 DINNI NN 29 1 MOV 91 ,NN XINN

DMIPOY DINNNN

NNINNA 1994-1981 DMV NPNAMN N NN (Mactra stultorum) NHIOPN PRN MATIA NADIN DM

DYYTY IRNVNA,TPNIVHYNI DY1N12) D112 1DAPNN NN NNNNA (DIIVIND 1Y) NN NI DY NN
LYNY ,XI9N MIVPNI NN 11D NIANMNN MIYY DININND DINWYN MW 2D IR (3.1 TPR) 199D
NON NPOYY N2Y01 .XI19ND1N PNAYA TN D112 MADI 111277 192PNN BN ,2023 ) 2018 DNWA DININ OWIN
.92¥2)198)W 119052 DI DINT M NYTTIYIPRD MNP 1N NN XD
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T3V 30T WINI DN IV 9N .719°N Y193 (Mactra stultorum) 77020 PPN MOTNI 7199077 211557 : 3.1 IPN
D2V 77990 Y1993 D)W D> IINI W22 I9INT 0220372 PNNIT 93 . 1980-2024 D233 (01101797 12Y) N1209X77 IINTIT
IPPLMZ 5P Y Py ,2001-2024

ANNVYNA NN Y1902 ANV DX TPODD 3127 DN Patella sp prn WPNN HY D019 ADIN 31
51) X915 \INKD NHNN DINAPY DY TPADIN P17 3 AR DHWN TNNRY (3.2 TPN) X190 DIVTH NINNY
MR DIINDI X190 NNNNI TPADIN PN, NNT NOYY DTN DOWIN LYNY TN PYNI NHINPIY
TPIYON NYTY .NNYN NNINNN P RPN DXONP XOY 01 ONNK MIVY) DIV TIND NMAY NPNTIN
VN NNNN DN DY DIWIWNN DINY DINMNINDY DOMPH DI MNP
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1297 AK, 12V ACH, 2o19X5) 90771 TNHINS 02w 0>InNa (Patella sp.) 7509 100 oNa 1000577 112272 09 : 3.2 1PN
2024 — 2001 02w (MM) 55X o TS, mwpw 5nHS, wv 9n Qy, o2

DYITPN MDD DT NN NNINI D NMIPY (NWIPN TOV) Yav NN Patella sp. PN o NN Y 0X0191
NN HYANN 1PV ,NYPN YN IR DPNITRN NN NNNINNN IRNIND (3.3 91PN) 2001 Ty 1997 Mwn
DY D) DO P2 DM NNV NIRXNI 2005 MIVH D NP NINNA (2000 % WTIND SNN) 7D¥PMD

MY NN MDVN NODIVIIN MNINND DNV INMIPN DINT NPND MIVIN MITY ,00IWN THND DPHTPN I1I2
NN T X191 DN N2 NYIWNA XN DI ,01TN INND DIV INNNI XD ONIVYNN PON NNINWN
MYNYN DD1I) DO DY ,2013 MHVN DPNTPN PT1DM2 MIAXONN NYN D NMIPA,NNT DMWY .0 TN

(3.3 99R) YAND OT1DY2 D) IRNNI NNYT NN .JIY PNY INNIYNA
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Patella sp.
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N920) N9 LYY NI NNVNNT NNXNYNA DINA) MTID NIDNN 311D INSNI NPNIVTH NINNA 2024 MVA
,MYNYN DX712) NI9Y 2119 INNNDI DINNDY NOYONY NNNNA (YNNI YYN 0N 1Y Syn 01197 3.4 9PN ,3.1
1197 D) INNDI NIONYA .NTNONI DINND NNNNA INNDI DXNAN PN 11D MINND NNNND INNIYNI

.02 DYHTP

mNna 2024 wwa Celana sp.) oo ppw) Patella sp.) 7509 100 IISNI MNP S¥ D3P 0211527 :3.1 771230

WP (AT) 55Y ,(TS) 7IN0W 551 - N1 TINS v nunnar (HS) v on ,QY) o> 112917 ,(AK) 12V : 77990 Y1903
AASD) 1r1en) (PAL) 091059 ,(HRZ) 1253977 ,(MIC) nwom ,(HAD) 77770 ,(MM) 58920

Patella sp.
Station | Length Hg Cd Pb Cu Zn Mn Fe As
code (cm) (ppb) | (ppm) | (ppb) | (ppm) | (ppm) [ (ppm) [ (PPM) | (Ppm)
AK | 2.84+0.21 | 10.2+1.7 | 0.22+0.09 | 39+15 | 0.85+0.21 | 10.2+2.8 | 0.4240.23 | 137432 | 2.36+0.25
QY |3.01#0.19 | 12.4+4.5 | 0.2640.19 | 1734230 | 1.25+0.22 | 10.0+1.6 | 1.76+0.93 | 219463 | 2.95+1.06
TS | 2544029 | 4.7+0.9 | 0.27+0.07 | 205+121 | 1.57+0.39 | 9.0+2.2 | 0.96+0.39 | 185+43 | 3.05+0.68
AT | 2.6240.21 | 4.6+1.6 |0.50+0.13 | 568+157 | 1.92+0.35 | 9.5+1.3 | 1.69+0.58 | 234450 | 2.43+0.51
MM | 3.53+0.32 | 4.8+1.5 | 0.33+0.18 | 189#55 | 1.44+0.38 | 8.9+1.9 | 2.67+1.21 | 324+71 | 3.05+1.15
HAD | 2724026 | 4.1+1.6 |0.39+0.14 | 107+37 | 1.50+0.32 | 10.7+1.5 | 3.03+1.31 | 303+151 | 2.76+0.53
MIC | 341+0.73 | 4.4+22 |0.12#0.07 | 184493 |1.12+0.21 | 7.8+1.7 | 4.39+2.90 | 375+171 | 2.77+0.53
HRZ | 2524029 | 8.9+2.7 | 0.25:0.07 | 14567 | 1.60+0.56 | 10.1+1.3 | 1.284+1.06 | 229+43 | 2.50+0.33
PAL | 2.75:0.14 | 6.0+1.2 | 0.42+0.15 | 447+201 | 1.35+0.30 | 7.1#1.3 | 4.36+1.71 | 368469 | 2.73%0.36
ASD 2.5 4.8 0.1 296.9 1.5 18.3 2.4 285.4 7.3
Celana sp.
Station | Length Hg Cd Cu Zn Mn Pb Fe As
code | (mm) | (pb) | PP™ | (opm) | (ppm) | (opm) | (opb) | (ppm) | (ppm)
QY 3110 1141 | 0.240.04 | 0.95+0.16 | 14+1 0.9+0.5 | 3494356 | 119+14 | 4.1¢1.4
HS 2542 41 | 0.06:0.03 | 1.6+0.4 2044 3.7¢1.9 | 80426 | 15627 | 2.4+0.7
AT 28 6 0.51 2.06 8.7 1.2 723 274 3.8
HRZ 28+2 10£3 | 0.09+0.02 | 1.1%0.2 943 1.040.4 | 113+33 | 158436 | 4.1+1.1
PAL 22 9.2 0.45 1 9.1 2.4 427 296 3
ASD 2543 5¢1 | 0.17+0.03 | 1.70.3 10£2 1.840.6 | 6064492 | 239453 | 4.3+0.3
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Patella sp. 2024
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Sampling station

Y3903 1NNa 2024 w1 (Patella sp.) 7509 100 7INENI 11200 S (UXIWNT 112575) DI50I00 D117 : 3.4 IPN
JMM) 5250 Dwn (AT) 12508 ,(TS) 7I902W 551 - 9IN77 TIIND Y1905 1120177 Iwnna) @QY) o 117921 (AK) 12y : 771990
APAL) 0500591 (HRZ) 17258777 ,(MIC) 119050 ,(HAD) 77771

SPWN5S NONINNN) NDDIN NMNIA NI DT NON (DNWY NIV THNNI) 2000-N NNY TV DINNYN NNIYN
vV W (Diplodus sargus ©110) VONON VD (Sargocentron rubrum NVONI) DITN P2 ONTA (TN
TV 2000 MIVN NONNN NNPMIN (3.6 1 3.5 ,3.4 DIPN) NN X192 WV, (Lithognathus mormyrus 1370)
YTTRIY DM DT DIIYT DX YTTHI DIPHNN PONY MADIN 21127712 MDY NNANI 102 DNV 2012

N NNN )PI22) DNIOM P20 N1Y Y1992 D112 N2 NNV MY 2024 NIV TV INND 0NN NIv1

PN XI9NY NINK NHNNA DI AN T DTTHI WOWUN NIY TV, MNINKN DIV NIDN MDY
129 MNVY ININ XI9DY NINND NPADIN 11D 1PI12N NIY .DNIWN NI THIRD DXV YMYNYN 19IN DI

Sy DXWIIANN DIYNNNM .2024 NIV 2011 MY ,DXNNYN NNV INY DX DT DY DNIVN THIRD 1IN

DINAT DY NOWNNN NYAVN NRNN DI .0NIWN TIIRD WAVUND TYUNNY NN X190 MDIPN DINT NPNRD Ty
DRNNA 002192 X199 DINTN NP NN NAND TPUNNI MYPIPY SNONY NPHRINNOVPIND NPYYNNNI NP0
.(Sisma et al., 2025) D21 D37 DWIN TOWNID
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MNONN

9N X900 VI, DITR JPI2 XT DY PIVY MOND \oNm #

NP0 NPOIIIIN 29D DT NN DY NXYNIN NPINDOPNI NINIY NPNNTN MXDNN DDA NPYWH O #
WP POV ,(3.8 TN NOIVTY MINK MPTNA 52PN , 007 3N HY MNP 299 (D7) 29D 31> 1IN OV))
Babhalvp)

o | Choose a variety of fish that are lower in mercury.

While it is important to limit mercury in the diets of those who are pregnant or breastfeeding and
children, many types of fish are both nutritious and lower in mercury.

This chart can help you choose which fish to eat, and how often to eat them, based on their mercury levels.

What is a serving? As a guide, use the palm of your hand. Childhood:
On average, a serving is about:
Pregnancy and breastfeeding: 1 ounce at age 1to 3
\'l 1serving is 4 ounces 2 ounces at age 4 to 7

\ Eat 2 to 3 servings a week 3 ounces at age 8 to 10

from the “Best Choices” list 4 ounces at age 11

(OR 1serving from the “Good Choices" list). Eat 2 servings a week from the “Best Choices” list.
Best Choices Good Choices
Anchovy Herring Scallop Bluefish Monkfish Tlleﬁshr
Atlantic croaker  Lobster, Shad Buffalofish Rockfish )
Atlantic mackerel ~AAMerican and spiny  gpimp Carp Sablefish inatalbacore

Mullet . white tuna, canned
Black sea bass Skate Chilean sea bass/ Sheepshead and fresh/frozen
Butterfish Oyst?r Smelt Patagonian toothfish Snapper Tuna, yellowfin
Catfish pmaacc'f(‘gr‘;?“b Sole Grc’_”‘:’er Spanish mackerel Weakfish/seatrout
Clam P squid e o Striped bass (0cean)  white croaker/
Cod and oeean Tilapia Mahi mahi/dolphinfish Pacific croaker
Crab Pickerel Trout, freshwater
Crawfish e Tuna, canned light || ©hoices to Avoid HIGHEST MERCURY LEVELS
(includes skipjack)
Pl Pollock ——. King mackerel Shark Tilefish
Haddock salmon th et Marlin Sl (Gulf of Mexico)
tin

Hake Sardine llelae) @rEmER FeE Tuna, bigeye
What about fish caught by family or friends? Check for fish and shellfish advisories to tell you how often you can safely eat those
fish. If there is no advisory, eat only one serving and no other fish that week. Some fish caught by family and friends, such as larger carp
catfish, trout and perch, are more likely to have fish advisories due to mercury or other contaminants.

www.FDA.gov/fishadvice

www.EPA.gov/fishadvice

1 This advice refers to fish and shellfish collectively as “fish” / Advice revised October 2021 T

S NPY .11 TY 35N5203 D792 0 IN 1129773 DOV NIV 0 )T N152I85 37771983 EPA -1 FDA -77 50 7185071 — 3.7 19N
.https://www.fda.qov/food/consumers/advice-about-eating-fish

Sisma-Ventura, G., Segal, Y., Gertner, Y., Mori, M.M., Hadra, M.A., Biton, E., Shachnai, A. and Herut, B., 2025.
Long-term (1979-2024) trends and remobilization process of mercury pollution, the case study of Haifa Bay,
Southeast Mediterranean Sea. Journal of Hazardous Materials, 490, p.137760.
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Abstract

The atmosphere function as an external supplier of macro (mainly N and P) and micro (Fe and other
trace metals) nutrients, and other heavy metals, to the oceans originated from natural and anthropogenic
sources. These may impact the primary and bacterial production at the oligotrophic Southeastern
Mediterranean Sea.The predicted expansion of oligotrophic nutrient-poor provinces in oceans and their
stratification due to warming, and the projected increase in dust emission due to desertification, may
further stress the significance of aerosols as an external source of new nutrients in the Israeli
Mediterranean waters. Here we present the variations of wet nutrient fluxes during the last 2 decades
and on monthly basis during the last 7 winters. In addition, we present the changes in the particulate

fluxes of some heavy metals.

OMIPPY DOININN

DY) NPADINVLRY MVIVHN DXANDIIDY DTN D1NIY-1T D1V DI DWIN 732 JNITN JPINN 290
D0VNN DT YORIVIN GIND TINRD NI JPINN 290V 1O (4.2-) 4.1 DMIPR) NPTV DOYPWNN MNOI
DN D ,NNNI DNIN NIAY 1IWVINY JPINN 290WN DNIVPI DY 7INI2 NXONY DMPI DINN NIAY 1AIWVINY
SN DY VAN

844~) DMTIPN OX9INN NYY DN PMIVRVN NDITI NN 2472023 N NN GIN NN DYPYNN NN
Ozer ) TYTIN 9712 DNYLYN OMIN MNDND DIXYPWNN NN P OMYNVN WP NN INRN (071D 507~ NND
.24/2023 97IN2 9N NILP APINDN WYIAPNN IRV Y35 (et al., 2022

DWYIN 2D DPNNND NPN .JPIN MXINNN NP DOPOT NIWY ,NNIIN DI ,7NUP DRIV DY MIPyn NpNnn
OO PN PIDOO DX OPMPHN MMPNRY NYP 7721 ,0N Yo¥2 MYIIM 1WT 11NN NYP IRNN DD

SV DYIDIPNRN NINPN TPNINRD THIANPIN NXNDIN P2 PIPRID NMTVAN D) NNMP ,NNT DY TN . PNININ
.NH4NO3
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INNDI PNN TIIND DOXVINTO DN, NND INITA (4.3 TPR) YIRIWIT PNN TIIRD NINYN Y0V DY DT NN
12X VYN YXIINN STV GOWN .(MNINKRD DNYI NNNDN MDY DY) NINYN 211D HY MMIVY-17 NNNAN NN
NYYNN-INY TONN NIPNN DX NITNL NRVI NINNVN PN NMIN THDON NNDN TTMIY qOYY DN

.2024 9NM29

5¥ DYMY-177 DMPWN (4.3 TPR) NNNPY YN PINKD NWYL INNND AT DRI DPHTPM NVININ 200Y
0NN DT MNPHN DYV DAY 1IN 7991 ,01 TN NINN NYWA DT NIN MINN YW DOVWN

(NY21 TN MK 9I) PN 2DMID MITTMNT NINY NINY DY MDDN NINID NPPIDINVND NIND
(DY DY NNIIN) DINKRN MMPHRN DY DTN NN DN NPNMIYIYN

DYIND NPONONIVID DI (4.2 PN, DY DIPIPINN) NS DINT ININ JPIN DY DM PIDINVNN DXIVVN
07X YINAZ 1IN 2 752979 Y0N NNINA ,JPINN QLY DDA DY ININ NP 2IVIN) NMNYRIN NNIND
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Abstract
This report presents findings from long-term monitoring of nutrient and chlorophyll concentrations in
coastal streams and adjacent Mediterranean coastal waters in Israel. Sampling was conducted at
multiple stations, with nutrient analysis performed at the ISO17025 certified Marine Chemistry
Laboratory in Haifa and chlorophyll measured in a biology lab. Seasonal patterns were observed in
coastal streams, with high pollution peaks in March following the rainy season, and lower
concentrations in late summer. Nahal Taninim exhibited consistently low nutrient levels, while streams
such as Alexander and Lachish showed signs of persistent contamination and biological stress,
including low dissolved oxygen and elevated chlorophyll levels.
In coastal waters, nutrient concentrations declined logarithmically with distance from shore, indicating
dilution and biological uptake. However, long-term data from 2010-2024 revealed increasing trends in
nitrate, silicic acid, and chlorophyll at Shikmona and Habonim beaches, suggesting ongoing
eutrophication.
Satellite observations, showed an elevated chlorophyll concentrations in 2024 and seasonal variability in

coastal water quality.

DT MYV NINN

VNIV DN OYTTNRIN DXVINIVNN .(1 IPNR) PNN TIIRD NNNNY YIND DN DMNIXTI XNV DIVINIVN
VD20 N¥MIN (PO4) LADID 2NNNIND PIND 22391 NN ©NNNN (NH4), 011Ny (NO2) vIV)INO3),
291195 [SO17025. 11 29 5y NN NTIYN NN 1D 739D NTAYNA D71 DVNRPIVVN(SI(OH)4).
NDYA NTAYNI T

NN OYNIA DXVINIVI NIY DINSHIN

owan MY NN X2 (Herut et al., 2023) NM2) DN NN OY DHOXNNY NPNTIN OIXIN 9IND YONI NN

IN NXNYTIN D50 HNIN NYYNA YTTHI DXVINIVNN ,5.1 TPN) PPN PO ;712000 TN DN DI
D9V KD DAY IN DXNDIPN DINPT NPN DY YTOYN DPNNNI DX OMIDIN .(NYYNI DXTTIA DIVMDP
NN HOHMS OIWONN

SN2 . PNINKRD NYYN TONNAPINNNIND JPINM VADINN 7312772 TNV XN 1) INPAOPIN RSN DIIN D)
NMINRN DNWN YNHNA Ty 2015-2020 DMWY I SYTIN DPINNNIN JPINY JNIT DY D12 DIIIY ITTHI 193
D29y DY PNINKN NYYN DI TNIND NINN NYIYN DRI ITIVION DN INNIYY .IMYHYN D¥01N) DX YTTI)
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Sampling date

o2, 129077 0977 90 251 22902 (TIN=NO+NO3+NH4) s8N 17071 (NHA) 092005 (PO4), 0900 911557 : 5.1 IPN

. (Herut et al.,2023). 7300 017171 90 IX»0 oNPH7 DYTN 4277 (1300901 YI0) 1990-2024

SV DNPIVIPN THD DY ,NMAX TY NN DINOT NNIININ Y IN ,ATIDIDN DOINI H191NDON DM
N92V) 2024 VI PWTIN2 ug/l) 60< MM ; 60-20 NN ; 0-5 : NI DXYNI 9w DN MINY NOAA
1920 PV NP ,ITIDION,NITN NI 92921 DINTL .92H2N DT D) TYNI DINTN ITIDIYNA (5.1
(57319 2D DNVP DN INNN A11D2) MOPNRND IR (27371 6-1 DNVP DN J¥NN 71137T) NNV NOYN
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1¥HNN T2 PMYNRYN DT PHANY 1N D¥DMN TN .0 NPNRY TIND, DNIN NDYNI NNNN2
ToN12 SMIY DI DD NPODNA NONNY NYTY .OXNWIN NNY INND ,YIND INNYNA 9202102 DNT2 OOIND
290 TNND 7D NPYA OODNIN MWL PNIND 1N PP ITHDION DDNI PRIV THNI NNNANN NP
NI ,5NIN PMIYY DXNZH DM NPTNA PNIAND 1N DI OWTINA (5.3 TPN) 92021 WTINA DN NTINY
TID SNIN TIRD DN M NPTND NITY , 0 330 NP MNIDNI DM WM VN TaYN PRIV DXONIN
PPN 902 NN NOW NYNN ,MYPIOPY

DYTNI) T103 D71 31077 D230 D050 O2V1327 . 2024 T0W 9IN77 29112 290U D077 SV 02592 02I»9NY : 5.1 71230
N3 0T NPT

March 2024 November 2024

Station River Temp | Salinity| DO DO | pH |Tubidity| TSS | Chl | BOD | Temp |Salinity)| DO | DO | pH |Twbidity| TSS | Chl |BOD

C pot mglL %a NIU |mglL|ug/ |mgl| C pot |mgl| % NIU |mgL |ug/d |mgl
R4a P 19.65| 13.45 796| 166 3.80
Rdb 20.01] 222 797 321 | 427|678
R5a R 2083 | 645 798| 114 |176| 227
Bse 2090| 536 8.08)] 144 |287 421
Rfa own (2321 3.49 846 |1011|7.74| 127 230 2261 372 | 759|892 (7.78| 111 088
Réb 2532|1019 | 808 | 943 |7.75| 8.1 174 | 257 2360| 360 |644|770(767| 104 11.3 088 |0.35
Réc 24.49| 3.55 798 | 957|758 32 6.9 | 1.72 23.37| 372 | 657 | 783|758 47 044 1056
Ria mn 1798|4246 | 928 | 96.1 |8.31 0.0 1.03 2132|3276 | 6.99 | 951 (8.07| 30 089
R7b 1792|2423 | 864 | 880 |807| 87 11.4| 2.36 2048|3031 | 658 | 869 |796| &5 28 | 157|221
Rlc 22.33] 1.03 6.26 | 73.0 [8.08] 16.0 547 21.14| 092 - 19.6|7.95| 35 6548 (174
R8a gt (2056|2444 | B93 | 959 |8.13| 64 3.44 2381 1165|651 (819|789 94 35.60
R3b 19.88| 3.81 825 | 885 (816 126 26.52 2344| 890 | 493 |60.7 (792 90 BDL (18.90|4.93
R3c 17.72] 2.89 7.56 | 84.9 |8.068] 16.3 26.86 2337 701 | 574 |69.7[7.94] 11.8 46.02|5.74
R%a bl s} 21.47| 3.69 9.06 |101.9|8.08 1.5 29.40
R9b 2250 215 | 11.98 (1381|810 8.3 7.1 693 | 363
R10b 1 zak 2330|1263 | 763 | 901|809 140 |163|319|136|19.73| 084 | 538 |588|7.96| 62 962|535
R10c 215501091 | 739 | 6844|801 120 |202]183|139]|20.70] 097 18.5|7.99] 105 11.8 520|166
Rlla Eall’ 2209|2321 | 8MH 843 (8.14| 102 503 2501| 795 | 728 |916|784| 72 672
Rl1b 21.78| 13.75 805 00 254 | 358 2579| 161 | 615|757 (790 100 9.0 |10.50(166
Rllc 18.27| 0.87 736 | 785 (807 380 [801[214|486]21.49| 099 - 19.8|7.79| 268 744 1166
Rl2a Il 18.40( 10.34 | 13.80 |1450|8.86| 46
R12b 18.86| 895 | 18.16 |178.0|8.86| 7.4 252 11.68
Rllc 19.51] 834 | 13.40 |1450)8.61 4.4 17.4 |44.96| 620

* A=river outlet B=50m from outlet upstream C=nearest highway bridge
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Salinity (ppt) Dissolved oxygen (mg/L)
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Long-shore nutrients
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Chl (1.g/m3)

Chl-a monthly average of the Shelf area from VIIRS 2024 images relative to 2014-2023
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Chl-a monthly average of Haifa Bay from Sentinel-3 images relative to
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Chl-a monthly average of Ashkelon-Gaza from Sentinel-3 2024
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