
HOW DO HURRICANES
AFFECT FISHERIES IN FIJI?

Pollution is a major factor when it comes to
marine life, killing off a lot of the species
Fijian’s rely on so heavily.
  Many natural disasters are tied to pollution
in various places all over the world. One of
the biggest impacts would be the marine life,
which hurricanes significantly especially if
the debris ends up in the waters, creating a
domino effect that then endangers fish and
other marine life. Fiji ends up receiving at
least three hurricanes annually, with the
roughest months being anywhere from May
to November. These hurricanes significantly
affect and weaken Fiji due to how often
cyclones happen. The worst hurricane was
Tropical Cyclone Winston in 2016. During
that period, about 91% of coral reefs were
severely impacted, which led people to have
to start farming as fisheries struggled a lot
due to the lack of marine cuisine being
caught. 

Solutions fiji has done is has agriculture
projects where various of their women
leaders have gathered together to protect
the marine. THey do this buy taking care of
the clams, and taking care of the corals
reefs being inhabited by marine life. They
are also specific groups called the WWF
which ensures that life homes as protextin
their fishing grounds. As well as replanting
mangroves which help to protect coastal
seeds and create a sort of barrier of
protection from rising sea levels or storms
such as hurricans. 

Map of Fiji and its localsFiji has various geological features.
Such as various islands, specifically 330
islands, including the islands of “Viti
Levu” and “Vanua Levu”, which happen
to be the largest. Fiji's population is
estimated to be around 900,000. With
unique terrain ranges from various
waterfalls and mountains it allows for
the locals to have adapted in unique
ways. Which also includes the vast
amount ocean. These factors tie into
fish being one of Fiji’s main cuisines. A
few of the main fish that they enjoy is
unicorn fish, parrot fish, mahi-mahi,
and yellowfin tuna. However,
overfishing, increase in algae, and
pollution have resulted in the
decreased of marine life. This has
resulted in fisheries to seek fish in
deeper parts of the ocean. The farther
fishing causes an even greater impact
due to other villages and nearby cities
who also require fish. 
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As rainfall gets more unpredictable and droughts become 
more commonplace. Spain has turned to desalination to 
keep taps running when surface or groundwater supply 
gets low. What started on the Canary Islands during the 
sixties has expanded to other islands and the 
Mediterranean Coast where tourism has boomed over 
the past few decades and agriculture is thirsty. Although 
technology has advanced, many environmental issues 
remain.

History

When we take all the salt out of the water, we get brine, 
or very salty water. When brine gets discharged back into 
the sea, it raises the salinity of the local water, harming 
local marine ecosystems, especially for benthic species 
who lay on the sea floor. Seagrass meadows are 
particularly at risk. To equalize the salinity of outflow 
areas, plants have tried diluting brine with extra water. 
They have also discharged the brine a little bit in different 
areas, called diffusing. This has brought brine intensities 
down to a 1:5 ratio. Plants located in areas with strong 
currents achieve better dilution, while those in sheltered 
bays don't get diluted as well.

Outflow

Plant in Barcelona 

Inflow

Infastructure Compatability

In the first part of the 2000s, Spain saw a lot of new plants 
built, driven for the most part by European Union funding 
through the Cohesion Fund and the Water Framework 
Directive. Tons of new plants were built in regions such as 
Valencia, Murcia, and Almería to make new water for both 
urban users and agriculture. However, according to Lora 
et al. (2019), this growth was not always coordinated with 
other important infrastructure. In a lot of cases, the key 
infrastructure, like connections to the power grid or 
pipelines to distribute desalinated water to homes and 
businesses, was built long after the plants themselves, 
delaying their full potential.

Solar Energy

Spain has also become a leader in integrating photovoltaic 
(PV) solar energy into desalination operations. Spain’s 
Mediterranean coast and southern provinces receive 
among the highest solar irradiance levels in Europe, 
making PV systems practical to use. (Martínez-Medina et 
al. 2024) found that combining PV with reverse osmosis 
can save around twenty five percent in electricity costs. 
And less greenhouse glasses would need to be emitted. In 
the Segura River Basin which has a lot of agriculture, this 
approach has brought water costs down to about 0.36 
Euro per meter cubed, making desalinated water more 
competitive with imported or groundwater sources.
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Desalination in Spain

•Traditional open-ocean intakes cause impingement which is fish and larger 
organisms caught on screen,  and entrainment (plankton and larvae pulled into 
the system), increasing filtration demands and harming ecosystems Limited 
ecological data means more research is needed on organisms affected by 
intake valves.
•Subsurface/beach-well intakes used in Spain draw water through sand or 
gravel, which naturally reduces impingement and entrainment while lowering 
chemical pretreatment needs The Alicante desalination plant uses a hybrid 
subsurface system meaning vertical wells, horizontal drains, and a 1 km tunnel 
14 m under the beach to supply two RO plants producing 115,000 m³/day.
•This intake design reduces marine disturbance, stabilizes water quality, and 
eases maintenance and capacity expansion.
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 WHY WE SHOULD STUDY PALEOTSUNAMI IN 
NORTHERN JAPAN

Along the Japan Trench, where the Pacific Plate subducts
beneath the North American Plate, paleotsunami research

provides essential evidence of long-term tsunami
recurrence and the region’s vulnerability to megathrust
earthquakes, including those comparable in scale to the

2011 Tōhoku event. This research also reveals how
sediment distribution, coastal geomorphology, and

historical seismic patterns interact to shape the
frequency and intensity of past tsunamis. Radiocarbon
dating of organic material in tsunami deposits reveals

recurrence intervals spanning thousands of years along
the Sanriku coast, helping scientists better understand
past seismic cycles, anticipate the magnitude of future

rupture events, and refine regional hazard assessments
that guide coastal planning and risk mitigation.

Paleotsunami research integrates geology, geochemistry,
and geophysics, using stratigraphic analysis to distinguish

tsunami deposits from storm or river sediments and
radiocarbon dating to determine the age of trapped
organic materials. Studies by Fujino et al. (2018) and

Okada et al. (2022) demonstrate that combining these
methods allows scientists to reconstruct detailed tsunami

histories and identify regional patterns.

Research by Takada et al. (2016), Ishimura (2017), and
Goto et al. (2019) shows that more than a dozen major
tsunami deposits. A tsunami deposit is layers of sand,

gravel, and marine material carried inland by powerful
tsunami waves and preserved in coastal sediments that

in this case have formed over the past 6,500 years,
including evidence that helps contextualize events like
the 2011 Tōhoku tsunami. Using trenching, coring, and

radiocarbon dating, scientists link these geological
layers to historical tsunamis such as the 1793 Nishi-

Tsugaru and 1833 Shonai-Oki events.

Beyond academic value, paleotsunami studies
directly inform modern disaster mitigation

strategies. By reconstructing recurrence intervals
and magnitudes, researchers aid coastal zoning,
seawall design, and evacuation route planning.

Paleotsunami data from Japan contribute to global
understanding of subduction zone behavior in

regions such as Alaska and Chile. As climate change
accelerates sea-level rise and coastal vulnerability,
paleotsunami research represents both a scientific

and ethical responsibility providing insights that can
protect future generations.

BY: KASAI JANVIER
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SIGNIFICANCE

GEOLOGICAL EVIDENCE 

STUDYING METHODS

Earthquakes and tsunamis share a direct link through
subduction zone activity. Stress accumulation along

plate boundaries can cause sudden slips that displace
massive volumes of water. Geological markers such as

uplifted shorelines or liquefaction layers often
provide evidence of ancient seismic events even when

historical records are absent. Understanding these
patterns allows researchers to connect geological

evidence to seismic cycles, improving hazard
forecasting and coastal planning.

EARTHQUAKES & TSUNAMIS
TECTONIC SETTING

Northern Japan’s tectonic structure involves interactions
between the Okhotsk and Amur plates, producing frequent

earthquakes with magnitudes reaching Mw 7. Plate
convergence rates vary from 8 to 17 mm per year, driving
ongoing deformation along the Japan Sea margin. While
written records capture only the last three centuries of

major events, paleotsunami evidence extends knowledge
thousands of years further, revealing cycles of seismic

activity essential for modern hazard mapping


