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The 2" International Summer School of the
Global Ocean Oxygen Network (GO:NE) took
place from November 6 to 12, 2023 on the
Campus Guayacan of the Universidad Catolica
del Norte in Coquimbo, Chile. The 15t one took
place in Xiamen, China in September 2019. It was
organised by the Intergovernmental
Oceanographic Commission of the United Nations
Educational, Scientific and Cultural Organization
(IOC/UNESCO), Centro de Estudios Avanzados
en Zonas Aridas (CEAZA), Universidad Catolica
del Norte and University of Concepcion, under the
aegis of two Chilean collaborative programmes,
Climate Action Planning (CLAP) and Centro de
Investigaciin Oceanogréica en el Padico Sur -
Oriental (COPAS-Coastal). The school also
benefited from support from many sponsors (see
www.ceaza.cl/summerschool/).

The school concept is a creation of two IOC-
supported expert groups, the Global Ocean
Oxygen Network (GO2NE) and the Global Ocean
Acidification Network (GOA-ON). These groups
are committed to providing a global and
multidisciplinary view of deoxygenation and ocean
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cumulative impacts. The networks offer scientific
advice to policy makers to preserve marine
resources in the presence of acidification and
deoxygenation.
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Figure 1: Group picture of International GOOD-OARS-CLAP-COPAS Summer School, Tongoy Bay,10 November, 2023.

© Vé&onique Garon

They teamed up with two affiliated UN Decade of
Ocean Science for Sustainable Development
programmes, the Global Ocean Oxygen Decade
(GOOD) and the Ocean Acidification Research for
Sustainability (OARS), to develop the summer
school framework as a means to engage early
career ocean professionals.

The Chile summer school provided a great
opportunity for 33 young researchers from 17
countries to meet more than 15 world experts in
their respective fields. The objective was to teach
the skills and knowledge of many disciplines
needed to understand the ocean and atmospheric
processes involved in ocean deoxygenation and
acidification with a focus on Eastern Boundary
Upwelling systems. The School exposed graduate
and doctoral students and early-career scientists
to recent developments and methodologies in the
study of biogeochemical and physical feedbacks
between the ocean and atmosphere in a changing
environment. The school days were filled with
presentations on different aspects of ocean
acidification and deoxygenation as well as

Figure 2: Students interacting with stakeholders in
Tongoy Bay. © Vé&onique Gar@n
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practical sessions on modelling, laboratory
experiments, shipboard measurements with
cutting edge technology and data analysis,
communication (scientific orals and posters)
training and an introduction to ethics in science.
The programme included a stakeholder
engagement day, where students and teachers
visited of fshore sea
platforms in Tongoy Bay and interacted with the
local scallop aquaculture cooperative
stakeholders.

Having been through the school, students,
lecturers, and organisers will go forward with new
ideas and new friends to develop professional
networks for successful careers. The next
GOOD-OARS summer school is already
provisionally planned for 2025.

Interested in more information about ocean
oxygen please sign up to the GO2NE/GOOD
emalil list and visit the ocean-oxygen website.
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For more insights on ocean acidification become
a GOA-ON member and check out the GOA-ON
website.

Social media channels: https://twitter.com/GOOD
Ocean Oxy and https://twitter.com/goa on.

Co-Directors of the School
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Yosvany Garcia Santos studied Meteorology at the University of
Havana, Cuba. He moved to Chile in 2021 to conduct his PhD at the
University of Concepcion. Yosvany is investigating the effects of
atmospheric rivers in the coastal ocean off Chile.

Evaluating the influence of atmospheric rivers on Coliumo Bay, Chile

Garcia Santos, Y.*, Narvéez, D.
Univeristy of Concepcion, Concepcion, Chile
* Ygarcia0218@gmail.com

Atmospheric rivers (ARs) are long and narrow
corridors of enhanced moisture transport in the
atmosphere, typically associated with a low-level
jet stream positioned ahead of the cold front of an
extratropical cyclone. This phenomenon is
constrained to features with Integrated Vertical
Water Vapor Transport (IVT) 0 250 kg/ms and
Integrated Vertical Water Vapor (IWV) i 20 mm,
with an actual width of less than 1000 km and a
length greater than 2000 km (Ralph et al., 2018).

When ARs make landfall, primarily on the western
coasts of the midlatitude continents, they trigger
orographic lifting and other synoptic-scale and
mesoscale mechanisms such as vertical air
motions associated with convection and upper-
level jet front systems, leading to severe
precipitation events that are often associated with
major floods in various regions (Gimeno et al.,
2014). In Chile, these storms make landfall mainly
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in winter in the central regions (30°-425) and
during summer and autumn in the south (42°-
563) (Viale et al., 2018).

ARs may elicit different responses in the coastal
ocean based on their structure and category, as
well as the specific characteristics of the territory
that they impact, but little research has been
conducted on this matter, particularly in Chile.

Four ARs made landfall in Central Chile during
July 2022, contributing to increased precipitation
and winds in the region. Figure 3 depicts the time
series of four rain gauges for the month,
highlighting the peak values during the passage of
ARs. Streamflow analyses were conducted for the
two major terrestrial rivers in the area, Biobio and

Itata, illustrating the impact of these
meteorological events on the rise in river
discharge.

Figure 3: Precipitable water,
integrated vapor transport
(IVT), and precipitation for
July 2022 at the ERA5 model
grid point closest to the

Dichato meteorological
station. This station is
situated in the coast of

Coliumo Bay at coordinates
I 36.54S, 72.93W.
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An oceanographic campaign was carried out in
Coliumo Bay during this month. Wirewalker, an
oceanographic  equipment with a CTD
(conductivity, temperature, depth) instrument was
deployed to measure sea surface temperature
(SST), salinity, oxygen and chlorophyll. An
increase in atmospheric precipitable water, IVT,
and rainfall at the Dichato meteorological station
(near the bay) during the passage of each AR was
observed. The intensification of wind speed during
the passage of these systems also occurred, with
prevailing northwest winds in all cases. A notable
increase in sea level and a decrease in SST were
observed in most AR events.

The first AR during July 9 resulted in a deepening
of the oceanic mixed layer (Figure 4). Following its
passage, the arrival of a riverine plume favoured
marked stratification. Additionally, an increase in
dissolved oxygen and turbidity is evident. Surface
chlorophyll is more related to photosynthetic
active radiation (PAR); however, mixing due to the
AR can increase values at depth.
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Leandra Grisel Loyola Giahette lives in Chile and studies at the Adolfo
Ibafez University of Santiago. She first studied Bioengineering and then
ma progeammdes in 2022 to conduct research on
Coastal El Nifo Events Under Global Warming.

Coastal El Nifio events under global warming: Changes in frequency,

intensity and associated precipitation

Loyola Giahette, L.G.'", Martinez-Villalobos, C.%, Ib&ez, P .2, Dewitte, B.3 4

1 Universidad Adolfo Ib&ez, Pefalolén, Santiago, Chile

2 Data Observatory Foundation, Santiago, Chile
3 Catholic University of the North, Coquimbo, Chile

4 CECI, Universitéde Toulouse, CERFACS/CNRS, Toulouse, France
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The EI Nifo Southern Oscillation (ENSO)
phenomenon has been subjected to extensive
scrutiny, been one of the primary sources of
interannual climate variability in the tropical Pacific
and emerging as one of the most influential
phenomena on a global climatic scale (Wallace et
al., 1998). Its consequential impacts, spanning
substantial dimensions in social, infrastructural,
marine, and economic sectors within countries
from Ecuador to Northern Chile, arise from
elevated sea surface temperature anomalies,
extreme precipitation, and the reduction of
equatorial upwelling (Capotondi et al., 2020).

In addition to ENSO, the basin exhibits variability
driven by various climate phenomena, particularly
within the Nifb 1+2 (0-10S, 90W-80W) and Nifp
3.4 (5N-5S, 170W-120W) regions (Stuecker,
2023). Of notable significance is the coastal El
Nifo, an increasingly recognised phenomenon
distinct from ENSO. Characterised by warm sea
surface temperature (SST) anomalies in the Nifb
1+2 region and cold or neutral SST anomalies in
the Nifo 3.4 region, coastal El Nifbo events have

been relatively overlooked in the literature despite
their substantial Socio-economic and
infrastructural impacts. The surge in interest in
these events follows the noteworthy 2017
occurrence, marked by warm SST anomalies
exceeding 0.5C in the Nifo 1+2 region and
extreme rainfall, reaching 15 times the average in
certain parts of Peru (Garreaud, 2018).
Consequently, the forecasting and
comprehension of coastal El Nifo events have
become crucial challenges, given their significant
societal implications (Martinez-Villalobos et al.,
2023).

Therefore, this study aims to investigate the
impact of coastal El Nifo events in the context of
global warming, using the Community Earth
System Model, version 2 (CESM2) large
ensemble (Rodgers, 2021). Observational data
are limited in length and modelling tools provide a
great opportunity to overcome this and allow the
study of these types of events. Preliminary results
indicate a southward and westward extension of
SST patterns in the future scenario (under the
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Figure 5: a. Spatial pattern of the composite of the Feb-Mar-Apr sea surface temperature anomalies (SSTA) associated with
positive Coastal El Nifb events in the shared socio -economic pathway (SSP) 3.7 scenario. b. Same as (a) but Coastal La Nifa
events.
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Figure 6: Shared socio-economic pathway (SSP) 3.7 large ensemble Nifbo 1+2 index mean 2 years evolution. Month lag 0
represents the peak of the event, 9 months before the peak are shown to the left of the graph and 9 months after the peak are
shown to the right of the graph. Shading denotes estimates of the 10"-90™ percentile between the 100 realisations. Red line
and corresponding shading denote Coastal El Nifo events and blue line and corresponding shading denote Coastal La Nifa
events.
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