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“There can be no healthy planet without a healthy ocean.”
— Peter Thomson, UNSG’s Special Envoy for the Ocean

First Intergovernmental Session of the IOC Sub-commission for the Central Indian Ocean (IOCINDIO-1)

IOCINDIO Workshop on Strengthening Ocean Sustainability, Emirate of Ras Al Khaimah, UAE
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A healthy ocean is essential for sustaining marine
biodiversity and ecosystem functioning, supporting
countless species and provide food and livelihoods
for millions of people worldwide (UN SDG13:
Climate Action & SDG 14: Life Below Water).

However, oceans bear the impact of humungous
anthropogenic activities contributing to climate
change.

Global warming and ocean acidification, coastal
eutrophication, increased HABs, legacy and
emerging contaminants, affecting the Essential
Ocean and Biodiversity Variables (EOVs and
EBVs), affecting the marine food webs,
productivity, challenging the marine food safety and
security, ultimately putting the ocean and human
health at risk.

About 80 percent of all plastics dumped into the ocean comes from Asia.
Most plastics that end up in the ocean come from improper waste disposal
systems which dump their rubbish in rivers and streams.

Share of global plastics dumped into acean
40%
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@ !mgluswgﬂg [ Current Challenges & Major Threats in Northern Gulif ]

RESEARCH

= Global warming, ocean acidification, and anthropogenic impacts on
marine ecosystem functioning

» Reduced fresh water supply from the SAR system

* Increased desalination activities

= Frequent dust storm events

= Ballast water introductions of alien marine species

= The collapse of prime fishery stocks and the decline in abundance

and diversity of marine communities
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@ KISR Solutions ]

« Assess the impact of physical and biogeochemical
processes in the northern Guilf.

« Study the impacts of climate change on marine
resources and biodiversity.

« Explore marine resources for molecules of bioactive
potential

« Rehabilitation and stock recovery approaches
through stock enhancement practices and
management plans.

* Food web dynamics to study the climate-change
impact, and to support the development of food web
modelling.

« |dentifying ballast water introductions and risks
assessment of HABs.

- Establishing DNA metagenomics and barcoding data
for Kuwait’s marine environment.
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UN’s Sustainable Developmental Goals - / AV
Kuwait scenario A




ALIGNING

KUWAIT VISION
2035 AND
KUWAIT NATIONAL

DEVELOPMENT
PLAN WITH THE
SUSTAINABLE
DEVELOPMENT
GOALS

O Kuwait officially endorsed the 17 goals, 169
targets and 232 indicators of the Sustainable
Development Goals (SDGs) in September 2015,
the State has taken full ownership of Agenda
2030, reflecting its premises in Kuwait Vision
2035.

O Its ambition was to strategically match the seven
pillars of Kuwait Vision 2035 and the National
Development Plan with the SDGs goals and
targets.
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Target No. Target Sub-target Country Indicator value Indicator year

14.1 Reduce Marine Pollution

14.2 Protect and Restore Marine Ecosystems Proportion of EEZs managed using Ecosystem-based approaches Kuwait 20% 2016
Qatar 100% 2019

14.3 Reduce ocean acidification Average pH measured at agreed suit of representative stations Kuwait 8.24 2016
KSA 7.91 2019
Qatar 7.8 2019

14.4 Sustainable Fishing Proportion of fish stocks with biologically sustainable levels Kuwait 25% 2016
KSA 46% 2019
Bahrain 12% 2017
Qatar 85% 2019

14.5 Conserve Coastal and Marine areas Coverage of Protected areas in relation to marine areas Kuwait 3.0% 2017
KSA Data not avail. 2017
Bahrain 2.8% 2017
Qatar 6.2% 2018
UAE 24.5% 2017
Oman 6.3% 2019

14.6 End subsidies contributing to overfishing

14.7 Increase economic benefits from sustainable Sustainable fisheries as a proportion of national GDP Kuwait 0.10% 2016

use of marine resources
Qatar 0.19% 2016
Oman 0.54% 2017

14.8 Increase Scientific knowledge, research, and
technology for ocean health

14.9 Support small-scale fishers

14.10 Implement and enforce international sea law

Source: GCC-Stat, web site: https://geogcc.gccstat.org/SDGs/
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Historical Oceanographic Observations
in Kuwaiti Waters; KISR efforts and
accomplishments . r o

(Since 1996) / -9
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!g!uéﬂ.m Historical Oceanographic Observations

WAIT SCIENTIFIC RESEAS

[ 6 time-series stations since 1996
O Subjected to environmental extremes

Water temperature (WT): 15-36 °C

Salinity: 38 - 45
O Global warming and increased
evaporation
Arabian Gulf 0 Reduced fresh water supply from the SAR
system

ot o8 %, . 0 Increased desalination activities
s — d  Frequent dust storm events
O  Increased human perturbations




Turbidity, NTU

KISR
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Long-term trends in Essential Environmental Variables (EEVs)- Kuwaiti waters
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wmuwwsﬂ'm Long-term trends in invasive phytoplankton and marine fishery in Kuwait
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Annual landings of Kuwait’s finfish and shrimp from 1979 through 2009
(Al-Said, 2021).

Cumulative number of invasive marine species in Kuwaiti waters over time
(Source: CEFAS, 2017).




KISR HABs & Fish Kill Monitoring in Kuwaiti Waters
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(A) Myrionecta rubra bloom, (B) Catfish kill, and (C) Foam formation
from the Nitzschia sp. bloom

A high-density bloom of the toxic dinoflagellate caused bivalve
mass mortality in the Doha area, Kuwait Bay (July 2020)




Invasive phytoplankton species and shell fish mortality in Kuwait ( Summer 2020)

Contents lists available at ScienceDirect

Deep-Sea Research Part II

ELSEVIER journal homepage: www.elsevier.com/locate/dsr2

Alien toxic dinoflagellate Heterocapsa circularisquama from the Western
Pacific in Kuwait, NW Indian Ocean

Maria Saburova™ , Manal Al-Kandari ", Igor Polikarpov ", Abrar Akbar", Sumaiah Hussain ",
Rita Rahmeh ", Waleed Al-Zakri®, Faiza Al-Yamani®

* Ecosystem-Based Management of Marine Resources Program, Environment & Life Sciences Research Center, Kuwait Institute for Scientific Research, P.O. Box 1638,

Salmiya, 22017, Kuwait
" Biotechnology Program, Environment & Life Sciences Research Center, Kuwait Institute for Scientific Research, P.O. Box 24885, Safat, 13109, Kuwait
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The invasive harmful dinoflagellate Heterocapsa
circularisquama from the Sea of Japan, caused

mass mortality of molluscs in the coastal waters of
Kuwait

Their occurrence in very high cell density (>200
million cells/L) in summer (June-August) suggests
a potential threat of recurrent blooms in Kuwait and
its spread along the western Arabian Gulf coast

Warrants comprehensive phytoplankton monitoring
in the coastal areas of the neighbouring countri



Recent Red tide events (A) along Al-Salam Beach, (B)
near the entrance of Shuwaikh Port, (C) on the
northwestern shore of Kuwait Bay, inset shows light
microscopy image of the phytoplankton bloom; fish
mortality (D-G) in the West Doha area on May 8, 2025.

Light microscopic images of bloom-forming
raphidophycean flagellate Heterosigma akashiwo and
dinoflagellate Margalefidinium polykrikoides.




Selected Research Publications from Oceanographic Monitoring Data

Contents lists available at ScienceDirect

Contents lists available at ScienceDirect % L=
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Marine Pollution Bulletin Deep-Sea Research Part II

journal homepage: www.elsevier.com/locate/marpolbul

journal homepage: www.elsevier.com/locate/dsr2

Baseline

Environmental characterization of a semiarid hyper saline system based on | ) The response of microzooplankton (tintinnid) community to salinity related @ M)
dissolved trace metal-macronutrient synergy: A multivariate spatio- s environmental changes in a hypersaline marine system in the northwestern | %
temporal approach Arabian Gulf

Turki Al-Said*, Rakhesh Madhusoodhanan, Tanuspong Pokavanich, Faiza Al-Yamani,

RHZIya Kedﬂa’ Aws Al-GhLlIlalHl, Ali Al-Hashem Ecosystem-Based Management of Marine Resources Program, Environment and Life Sciences Research Center, Kuwait Institute for Scientific Research, Salmiya 22017,
Environment and Life Sciences Research Center, Kuwait Institute of Scientific Research, PO Box 24885 Safat. 13109 Safat, Kuwait Kuwait

Faiza Al-Yamani, Rakhesh Madhusoodhanan®, Valeriye Skryabin, Turki Al-Said

Marine Pollution Bulletin 129 (2018) 35-42

. - - - Contents lists available at ScienceDirect
Contents lists available at ScienceDirect

Mititie Tollutisn Bulletin Marine Pollution Bulletin

- 7 journal homepage: www.elsevier.com/locate/marpolbul
journal homepage: www.elsevier.com/locate/marpolbul ] pag ate/mary

a.)

. . . [ Check for
High total organic carbon in surface waters of the northern Arabian Gulf: 7)) Environmental impact of a series of flash flood events on a hypersaline g |
Implications for the oxygen minimum zone of the Arabian Sea aE subtropical system in the Northwestern Arabian Gulf
Turki Al-Said, S.W.A. Naqvi*, Faiza Al-Yamani, Alexandr Goncharov, Loreta Fernandes Ayaz Ahmed ™, Turki Al-Said %, Rakhesh Madhusoodhanan ?, S. Wajih A. Naqvi ™",
Environment and Life Sciences Research Center, Kuwait Institute for Scientific Research, P.O. Box 1638, Salmiya 22017, Kuwait Amit Sarkar , Loreta Fernandes °, Fathima Thuslim °, Waleed Al-Zakri®, Faiza Al-Yamani®
I — ® Kuwait Institute for Scientific Research, P.O. Box 1638, Salmiya, 22017, Kuwait
. W Contents lists available at ScienceDirect sum ® Deparament of Earth Sciences, Indian Insditute of Technology, Kanpur, 208016, India
i Roseartn o
a < - Contents lists available at ScienceDirect
g Marine Environmental Research

) .

Marine Pollution Bulletin

ELSEVIER journal homepage: www.elsevier.com/locate/marenvrev i ’
e

EIL SEVIER journal homepage: www .elsevier.com/locate/marpolbul

A preliminary study on benthic nutrient exchange across sediment-water
interfaces in a shallow marine protected area of the Northwestern
Arabian Gulf

5‘)

Dynamic hydrographic and water-quality variations in the northwestern e
Arabian Gulf, a sinking zone of reverse estuarine circulation

Amit Sarkar ™, Turki Al-Said °, Syed Wajih Ahmad Naqvi™", Ayaz Ahmed ", Loreta Fernandes ",

; ; : ; ; Takahiro Yamamoto , Rakhesh Madhusoodhanan, Turki Al-Said, Ayaz Ahmed,
Rakhesh Madhusoodhanan “, Fathima Thuslim °, Takahiro Yamamoto “, Faiza Al-Yamani "

Loreta Fernandes, Manickam Nithyanandan, Fathima Thuslim, Aws Alghunaim,

* Kuwait Institute for Scientific Research, Salmiya, P. 0. Box 1638, Salmiya, 22017, Kuwait Waleed Al-Zekri, S. Wajih A. Naqvi ', Faiza Al-Yamani
" CSIR-National Botanical Research Institute, Rana Pratap Marg, Lucknow, 226001, india

based of Marine 3 i | and Life Sciences Research Center, Kuwdit Institute for Scientific Research, Salmiya, Kuwait




[ Books & Book Chapters - Selected ]

Book Cha I Book Chapters
The Arabian Seas: O Physical and Biogeochemical Characteristics of the Indian Ocean Marginal Seas. In: The Indian O%
Biodiversity, it Jvad o and its Role in the Global Climate System. Elsevier.
Environmental
Challenges O A comparison of potentially harmful microalgae and the phytoplankton blooms in the Arabian Gulf and
RA"edaggpesser"at'on the Red Sea In: N.M.A. Rasul, |.C.F. Stewart (Eds.) Coral reefs and associated marine fauna around
Marshes the Arabian Peninsula. Taylor & Francis
O Fish larvae distribution in the Exclusive Economic Zone of Saudi Arabia in the Arabian Gulf: Spatio-
i o temporal patterns in relation to water column characteristics. In: N.M.A. Rasul, |.C.F. Stewart (Eds.)
The Biogeochemical Northern Gulf Coral reefs and associated marine fauna around the Arabian Peninsula. Taylor & Francis
Features of Kuwaiti Marine Biodiversity
Water in the North in Relevance to the 0 An annotated checklist of heterobranch molluscs of the Arabian Gulf and their zoogeographic affinities
western Arabian Gulf: River Discharge with adjacent seas. In: N.M.A. Rasul, |.C.F. Stewart (Eds.) Coral reefs and associated marine fauna
Current State of around the Arabian Peninsula. Taylor & Francis /

Knowledge and Future Books

For more on research activities of the Oceanography
research group of KISR, please scan

MARINE PHYTOPLANKTON MARINE PHYTOPLANKTON
FATHOMING THE OF KUWAIT'S WATERS OF KUWAIT’S WATERS

~

https://www.researchgate.net/profile/Faiza- Al-Yamani

Yolume | y Volume Il
Diatoms

https://www.researchgate.net/profile/Turki-Al-Said
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Most Recently Concluded
Research Activities
Contracted Project
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1. Sulaibikhat Marine Protected Area :
Short-term Monitoring Program (STMP) |
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E KISR The Sulaibikhat Marine Protected Area
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Subtidal sampling locations

Inter-tidal sampling locations

47°48'E 47°49°E 47°50'E 47°51'E 47°52E 47°S3'E 47°54E 47°55'E

O Established in 2015; Federally managed by Kuwait’s Public Authority for Agriculture
Affairs and Fish Resources (PAAF)

O 280 hectares (2.8 km?) — Subtidal, intertidal, and supratidal habitats - To be
managed for 15 years (to recompense for the ecological damages suffered during
1991 invasion of Kuwait) - (approved in the 74th GC Session 2012)

0 MPA STMP by KISR, funded by UNCC through KNFP, completed (Oct 2018-Mar
2021)




@ KISR Changes in Coastal Morphology - MPA
Bimurinns Tidal flat development in Sulaibikhat Bay: Chronology
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@ KlSR Environmental Scenario - Physical
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Salinity drops as a proxy for terrestrial fresh water input
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% The seasonal salinity drops in spring associated with a surge in Shatt Al-Arab River discharge,
and that in fall-winter attributed to the intensive local rainfalls

% The rejected brine from the Doha desalination plant increases the salinity in the MPA.

% Significant salinity difference between eastern and western parts of SB, mainly due to the contrasting effects
of sewage (east) and brine (west) discharges




Chlorophyll a (pugl)

Threats of Eutrophication and Ocean Acidification?
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KlSR Environmental Scenario - Biological
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B . _ . Phytoplankton
e Plankton biodiversity: Total 477 taxa :

Number of taxa

Phytoplankton 232
Microzooplankton (Ciliates) 86
Mesozooplankton 92
Decapod larvae 50
Fish larvae (families) 17

Mlcrozooplankton (Clllates)
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Kls R Benthic Macrofaunal Biodiversity
mn]&.llul:uJ.lLugillmo
(Intertidal & Subtidal areas of the MPA) & ®

Gamma diversity (total number of taxa): 235

Alpha diversity Common taxa
(108)

Intertidal

~ Subtidal
Alpha diversity

. (162)
Exclusive taxa

% Subtidal habitat shows high taxa
turnover compared to intertidal
habitat




77 KISR

e Polychaete species from the MPA (intertidal): New to Science

Y
Adult Pseudopolydora arabica sp. nov. ﬁ _. "
; - ;
eRY
[ ("
'.t \:‘j
,‘3 : i
Several new records ; some new to science 4

Adult Pseudopolydora Kuwaiti sp. nov.




The impact of wastewater discharge on the
MPA
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 The MPA is affected by both brine and

sewage discharges
93 stations were sampled Group | — Central water mass
« Water column turbidity in MPA is the  Group Il — Area affected by coastal contamination (from sewage+industrial effluents)
highest amona all stations Group Il — Area primarily affected by sewage (mostly Al-Ghazali sewer outlet)
J J Group IV — Area affected by waste water outlets other than Al-Ghazali sewer outlet
Group V — Area affected by brine discharge from Doha desalination plant
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@ Lglbswgﬂ& Major achievements - Phase-l study
(STMP, Oct 2018- Mar 2021)

% The baseline information for all essential ocean variables and
biodiversity variables were obtained and archived in the marine
database designed for Sulaibikhat MPA.

% The pelagic and benthic fishery stocks, diversity, and
seasonality ( of fin fish) in the Sulaibikhat Bay area documented

% Terregenous impact (sewage and desalination wastewater) and
environmental stressors on the MPA investigated

% Multiple Database Interface (MDI) established for the MPA
long-term monitoring.

% Monitoring of essential variables (physical, chemical, and
biological) to impart endurance to MPA long-term monitoring
and management - Ongoing




KlSR Research Publications in Peer-reviewed Q1/Q2 journals
Gicts) G Gyl smsd (from the Sulaibikhat Bay MPA Phase-I study)

Environmental Pollution 369 (2025) 125856

3‘.1, frontiers | Frisntiers t M Contents lists available at ScienceDirect
Environmental Pollution
[7 ‘1 :| '\[ I R journal homepage: www.elsevier.com/locate/envpol
() Givess o s | Shotgun metagenomics reveals
the interplay between ®
Nk ; bi il di it d Pollution dynamics in the first marine protected area of the Northwestern | &&&
U mlcrﬂ e eivers! '}f an ; Arabian Gulf: Environmental assessment and management implications™
environmental gradients in the
£ . d . h Sabeena Farvin Koduvayur Habeebullah ©, Turki Al Said, Surendraraj Alagarsamy,
rst marine p rotected area in the Nisar Ahamed, Karell Martinez ©, Abdalla Abusam , Rakhesh Madhusoodhanan ©,
nnrthe rn Afﬂ b | an GLI lf Mustafa Al Shamali, Waleed Al-Zekri, Faiza Al Yamani
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" 2. The Impact of Aeolian Mineral Dust
on Ocean Productivity and
Biogeochemistry in the Northern Gulf
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® Dust sampling
B Ocean sampling
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Massive dust storm
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A massive dust storm hits Kuwait on 17 June 2021
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@ KISR [Probing mineral dust characteristics & Impact on the marine system]

O Collection of mineral dust (Coarse PM10 fraction)

1 Geochemical composition of PM10

O Identification of sources of severe dust storm in Kuwait and transport pathways

O Monthly field sampling & Physicochemical and biological analysis of water samples
O Dust storm follow-up sampling in the coastal waters

O Microcosm incubation experiments with mineral dust enriched coastal and offshore waters.
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Monthly field sampling
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Aeolian dust and hydro-biological
characteristics: Decoding dust storm
impacts on phytoplankton in the northern
Arabian Gulf

Rakhesh Madhusoodhanan 2 &, Turki Al-Said, Amit Sarkar, Loreta Fernandes, Ayaz Ahmed,

Takahiro Yamamoto, Fathima Thuslim, Ali Al-Dousari, Walid Al-Zakri, Mariam Al-Enezi, T"“"C"‘“fse“""""”
Summer
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In-situ microcosm experiments
Fall
surdures dn-mofjoj uLo)s-)sn(q

NS

SWS0I0DIT

Aws Al-Ghunaim Multivariate data analysis
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Hydrobiological impact of dust storms studied in the Arabian Gulf closer to dust source regions.
» Severe dust storms profoundly influence hydro-biological conditions in the NAG.

Dust storms alter dFe, DIN, and DIP levels and their stoichiometry and affect nutrient dynamics.
Dust storm enhances phytoplankton growth and increases diatom size structure and biomass.
Dust storms disrupt hydro-biological seasonality, with effects lasting up to two weeks.
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Immediate response of the coastal waters to the Aeolian dust input in the northern Gulf
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Rakhesh Madhusoodhanan ', Faiza Al-Yamani, Turki Al-Said, Maria Saburova,

Manal Al-Kandari, Takahiro Yamamoto, Ayaz Ahmed, Loreta Fernandes, Amit Sarkar,
Sabeena Farvin Koduvayur Habeebullah, Igor Polikarpov, Waleed Al-Zekri, Jessy Sebastian,
Maryam Al-Enezi

Coastal and Marine Resowrces Program, Environment & Life Sciences Research Center, Kuwait Institute for Scientific Research, Salmiya 20001, Kuwait

Key= AOU: Apparent Oxygen Utilization, DOM: Dissolved Orgamic Matter, ROS: Reactive Oxygen Species, N: Nitrogen,
P: Phosphorous, Fe: Trace metals (Iron as representative)

Highlights

% The Chattonella bloom in August 2021 caused significant fish mortality in the NAG off Kuwait.

*» The bloom was postulated as NAG's late response to a severe Aeolian dust storm of June 2021.

% The bloom initiated in the shallow waters of Kuwait Bay and spread to deeper areas outside the Bay.

s Chattonella toxicity levels and cell properties correlated well with deteriorating water quality.

% The study shows how atmospheric and human activities induce HABs and affect the marine ecosystem.

Long-term impact of Aeolian dust in the coastal waters
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Advanced offshore Ocean
Research Capabilities of Kuwait

Facilities on-board the fishery and oceanographic v / . |
research vessel, RV AlMostakshif




KISR’s infrastructure to support UN SDGs 3,14 & 17

ALMOSTAKSHIF

MULNPURPOSE RESEARCH VESSEL

MAIN PARTICULARS CAPACIIES POWER
LINGTHO.A 55.53 M FUEL OR APPROX. 345 M3 DIESEL ENGINES 2 X APPROX. 1800KW

™ P4 I ATIR. o t AT 1000 RPM PROPELLER
LENGTH BETWEEN P. B0 M RESH WATER, APFROX. 81 MY s . pCH
BREADTH MLD. 12.00 M BALLAST WATER, APPROX. 78 M3 eunox °" "m g
DEPTM 1O MAIN DECK 405M  LUB/ HYDRAULIC OR. APPROX. 20 M3
OEPFTHTO UPPIR DECK 8.45M  BLACK/GREY WATERS, APPROX. # M)
SCANTUNG DRAFT 5,14 M
OESIGN DRAUGHT4.30 M

’ Lo . Marine sediments hold crucial information

CIASSINCATION; ‘ about past and present ecological conditions,
DNV-GL 1A, RESEARCH VESSEL EO, DYNPOS-AUT 0 . :
: e — . ; geological events, and environmental changes.
. \ s L A=y ' . : 2l This array of advanced tools helps researchers
*:-qu—-:-, ! T = - : - g F delve into these mysteries, uncovering valuable
LNk e a 1

insights about the sea.
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Scientific equipment onboard Almostakshif
Rosette samplers with CTD (multiprobed) and Niskin samplers for water sampling. Plankton nets (Single ring WP-2 closing
net, Bongo net, Multiple Plankton Net (Midi)), Flow-through nutrient and chlorophyvll analyser, under water camera, Remotely
Operated Vehicle (ROV), Underwater particle-size profiler, Sonar depth finder, Current profiler, Ferry Box, Weather station,
Biosafety cabinets, Ultra crvocentrifuge, Water baths, Mini-autoclave, MilliQ and Distilled water systems, Ovens for microbial
incubation, Salinometer, Flow cytometry. FlowCAMs (for micro- and mesozooplankton), HPLC, FRRF, Paricle-size analyser,
High-end microscopes with digital cameras, Elemental Analyzer, TOC analyser, pH meters, DO analyzers, Specrophotometers,
Nutrient auto-analyser (Skalar), Ad-CSV for trace metals from water samples, fish nets, Digital balances.........




KISR Physical Modeling Facilities
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Glass wave flume: 60mx 1.2mx 0.6 m :
with DHI wave makers

Wave basin: 56 m x 37 m x 0.8 m with
DHI wave makers

Experienced research staffs, laboratory equipments,
fabrication workshop, eftc.

Concrete wave flume: 40mx 2.5mx 0.2 m
with DHI wave maker

“KISR only has these unique physical
modeling facilities in the GCC.”
~ Engr. Morten, DHI expert




Arabian Gulf wave model
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@ KISR Numerical modeling Facilities
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KISR Field surveying
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facilities

AAQ-RINKO
Multi-parameter CTD profiler
(FE Advantech Co., Ltd., JAPAN)

HOBO-TEM, HOBO-WLL
Water Temperature, Water Depth
(Onset Inc USA)

M106
Flow Velocity & Temperaqture Logger
(Valepon, UK)

>

Flow Velocity & Temperasture Logger
(JFE Advantech Co., Ltd., JAPAN)

DO-RINKO

Various type of
field instruments

CASTAWAY
YS16600 Miniature CTD (YS! Inc, USA)
Multi-parsmeter CTD Logger
(YS! Ine, USA)
[T-— ,
| ¥
ACTW & CT

RCM7, RCM9, WLRY
Flow Velocity, Wave & Temperature Logger
(Aanderaa, Norway)

Conductivity(Salinity)- Temperature Loggers
(JFE Advantech Co, Ltd, JAPAN)

Transponder System I

Disolved Oxygen & Temperature Loggers (RJE Inc., USA)
(JFE Advantech Co., Ltd., JAPAN)

-
\]
@ -
»
SENTINEL ADCP

Flow Velocity Profiler
(Teledyne Instrument, USA)

ARGONAUT ADCP
Flow Velocity Profiler
(A Xylem Brand, USA)

Auorometer
Chlorophyll - (TumerDesigns, USA)

ST WH ADTW, ATURBI Ot
P Wave and Water Depth Logpers Chiorophyll-Tumbidity & Temperature Loggers HYDR
Flow Velocity, Salinity and Temperature Logger o\ et oo Lad, JAPAN) (JFE Advantech Co,, Lid., JAPAN) CTD Logger

(InterQcean Systems Inc., USA)

(SeaBird Inc., USA)
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(Dec 2024 — Nov 2029)

‘4 But the term “protected area” refers to so many

_ Lo ., different types of protection that it leads to confusion. |
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The Core Elements in the Adaptive Management of the
MPA Monitoring Program.

Science
-Collgct Data
-Manage & Synthesize Data

-Research & Development

MPA Monitoring
Program

Phase 1: Baseline

BEEL Phase 2: Long-term Communication A
- Evaluate Results -Shared Results L e
- Evaluate MPA performance — Fducation & Outreach 7
- Review and Modify Plan -Engage Community



2. Marine Ecosystem Dynamics of
Kuwaiti Waters

(2024-2029)
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@ KISR The Lagrangian (Ecosystem-based) Approach

gish habtat & interactions
f”—_---.-*‘s o
|/ A e e ) Individual, well connected
& " m mgm .
. N b B A | Benthic biodiversity research activities contribute

S m———— to the better understanding of
\ ] / the central theme
| MEDEY ‘Marine Ecosystem Dynamics

5‘/3 ----h“. “\ 2
s ankton biodiver 1 e
$ § T = Y, ‘-.s of Kuwaiti waters’
Pelagic microbial interactions 1
3% ' ,- g (MEDKW)

(Viruses, HEB, APP,ANF, HNF | /
% < Ciliates, Dinos, Diatoms, MSP) P

\\ Physical oceanography “[ Microbial controlof |
)Y & chemical cydin : 4 (’--N\ i i i
\\( Macronutrients-trace metal biogeochemistry "“'ig;dm&ww) e/ A___. Entire Exclusive Economic Zone EEZ
W S~ (Sediment & Water) PP - s’ == -
S SR o= -----...__ "-- = s of Kuwait
. C
\ gxz?ﬁsnﬁ:m" {—__.v Coastal and selected
G mi b secmwpmmg offshore locations
&
Climate change impacts

HEB: Heterotrophic Bacteria; APP: Autotrophic Picoplankton: ANF: Autotrophic nanoflagellates: HNF: Heterotrophic nanoflagellates
Dinos: Dinoflagellates; MSP: Mesozooplankton; MEDKW: Marine Ecosystem Dynamics of Kuwaiti Waters
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Macro- and microplastic pollution is emerging as one of the biggest * | ' \|
threats to marine ecosystems, globally. &/ .
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(Sources : UN Environment Programme, Marine Pollution Bulletin) \
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Assessing Ocean Health:

Microplastics Diversity and Distribution
A collaborative venture of KISR, IAEA, KFAS, and ROPME

The venture was officially launched during the COP28 Climate Change Conference held in Dubai, UAE

(30 November - 12 December 2023).
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A series of three regional cruises are proposed to assessing ocean health

 Cruise 1 will cover the Arabian/Persian Gulf
 Cruise 2 will focus on the Red Sea and the Mediterranean
* Cruise 3 will extend into the Indian Ocean, reaching up to the Bay of Bengal




Marine Manpower Development in Kuwait:
Training programs

(2 SEIS

The Measurements of Trace Metals
(Cu, Ni, Co and Fe) in Seawater

Using Adsorptive Cathodic Number Course Title Proposed Year
Sppioe e DS | 1 Techniques in Marine Sampling and 2025-2026

and Flow Injection Analyzer (FIA) The Measurements

(Introductory}. of Nutrients in Seawater Sample Processing
k. e B 2 Fundamentals of Physical Oceanography 2025-2026
| : and Meteorology: Data Collection and
Analysis
3 Biodiversity Monitoring of Intertidal and 2025-2026
Subtidal Macrobenthos: Collection and
Sample Processing
4 Automated Nutrient Analysis Using 2026-2027
SKALAR Autoanalyzer
5 Dissolved Trace Metal Analysis in Marine 2026-2027
Samples
6 Trace Metal Analysis in Sediments and 2026-2027
Particulate Organic Matter Using GF-AAS
or MP-AES
7 Optical Characterization of Marine 2027-2028
Plankton Using Advanced Plankton
Characterization Techniques
8 Quantitative Analysis of Phytoplankton 2027-2028
Pigments Using High-Performance Liquid
Chromatography (HPLC)
9 Introduction to Visualization and Analysis 2028-2029
of Spatial Datasets Using GIS Software
10 Data Interpretation in Oceanography: 2028-2029
Statistical Approaches

INTERTIDAL MACROFAUNA:
SAMPLING and METHODOLOGY

16 - 20 September 2018
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@ KIS R Concluding Remarks

Q Slnce the adoption of the UN Sustainable Development Goals (SDGs) in
2015, Kuwait has implemented institutional frameworks and measures to
support their achievement.

0 Kuwait has wide scope and opportunities to improve its achievements on

different targets under SDG14 (Life underwater)
0 Coastal & Marine program at KISR is fully equipped to expand its
research activities across Kuwait’s entire EEZ, the Gulf, and beyond,

hence increased regional and international collaboration

O Given the regional and international significance of KISR research vessel

RV AlMostakshif, keen to collaborate with national & international

partners focused on climate change, marine pollution, biogeochemistry,

plankton dynamics, biodiversity, and fishery stock management -

supporting effective ecosystem management & sustainability .
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SDGs Achievements of Kuwait (as of 2019)

SDGs

% of Achievement

SDG 1: End Poverty

SDG2: Zero Hunger

SDG 3: Health and Well-Being

SDG 4: Quality Education

SDG 5: Gender Equality

SDG 6: Clean Water

SDG 7: Clean Energy

SDG 8: Decent Work and Economic Growth
SDG 9: Industry and Innovation

SDG 10: Reducing Inequalities

SDG 11: Sustainable Cities

SDG 12: Production and Consumption
SDG 13: Climate Change

SDG 14: Life Below Water

SDG 15: Life on Land

SDG 16: Promoting Peace, Justice and Strong Ins
SDG 17 : Partnership

100%
65.20%
84.80%
74.70%
55.80%

50%
86.60%
77.60%
45.70%

Actions to achieve this goal are in force
44.60%
28.90%
43.80%
37.40%

55%
73.90%
52.90%

(Source: Kuwait Voluntary National Review, 2019)




Objectives

1.

To preserve the normal functioning of environmental
processes of Sulaibikhat Bay and thereby ensure the
sustainability of the ecological services lost during
Kuwalit's occupation in 1990-91.

To conserve and protect the Marine Protected Area
(MPA) from human activities through long-term
environmental monitoring and management interventions.

To continue maintaining the database on the
environmental scenario obtained during Phase-l of the
MPA monitoring (STMP, Oct 2018- Mar 2021), since May
2021.

To ensure the cultural ecosystem services (educational,
scientific, cultural heritage) through outreach activities on
the importance of the Sulaibikhat MPA and ensure public
participation in the conservation and maintenance of the
MPA.

& moi_kuw_en




Sampling locations in the EEZ of Kuwait

WAIT INSTITUTE FOR SCIENTIFIC RESEARCH
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Source: Flanders Marine Institute, 2019.

http://www.marineregions.org/eezdetails.php?mrgid=8357
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6 x Routine stations (Speedboat)
5 a New coastal stations (Bahith-ll)
9 @ New offshore stations (AImostakshif)
3 @ Diurnal stations (Almostakshif)

O Seasons & Period
Summer, Winter, Spring

2 years

 Duration of cruise onboard
AlMostakshif

12-15 days - depends on the
final no. of diurnal stations




E!Tjj- KlSR Submerged Vegetation & Bottom Sediment type
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* Increase the proportion of EEZ managed using ecosystem-based

approaches in congruence with UN’s SDG14.

* Guidelines for the establishment of Marine Protected Areas

(MPAs) and development of biodiversity conservation measures.
« Prediction models for HABs and mitigation measures.

 Evaluation of climate change and ocean acidification: mitigation

and solution.

« Assessment and enhancement of fishery stocks and science-

based policy recommendations
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ABSTRACT

Marine causeways are becoming more common in many coastal regions to improve vehicular transportation and
social integration across landscapes segmented by bays and estuaries. The construction of barrier-type structures
has profound implications by altering the geomorphological, hydrodynamic, and ecological conditions in the
coastal marine environment. This study investigates the impact of one such newly constructed marine causeway
in an enclosed bay in the Arabian Gulf. We hypothesized that the underwater structure of the bridge affects
hydrodynamic and physicochemical conditions in the bay. Through extensive physicochemical monitoring, we
found that the bridge acted as a physical barrier diminishing tidal currents, thereby resulting in decreased water
exchange and heightened stagnation within the bay. Consequently, environmental gradients intensified and
nutrient dynamics altered across the bridge. This will have implications for the plankton dynamics, ecosystem
function, and overall health of the bay and its surrounding waters. Based on these results, it is recommended to
increase efforts to mitigate the stagnation in the bay. Additionally, future coastal development needs to avoid
further compromising the water exchange ability of the bay. Our findings also highlight the importance of
continuous monitoring and adaptive management strategies to mitigate the environmental impacts of such
developments.




