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SPECIAL ISSUE ON A VISION FOR CAPACITY SHARING IN THE OCEAN SCIENCES

THE IMPERATIVE OF 
CAPACITY SHARING IN 
INTERDISCIPLINARY SCIENCES
Understanding the complex biogeochem
ical and physical interactions between the 
ocean and atmosphere is critical for pre
dicting climate change, assessing plan
etary health, and implementing mitiga
tion and adaptation strategies that are 
aligned with the goals of the UN Decade 
of Ocean Science for Sustainable Devel
op ment (2021–2030). To comprehen
sively understand the spatial variability 
in the coupling and feedback of ocean 
atmosphere processes requires a globally 
distributed, collaborative network with 
expertise contributed from oceanogra
phy, atmospheric science, chemistry, biol
ogy, physics, modeling, and increasingly 
from social sciences, humanities, and 
policy. Two fundamental challenges must 
be overcome to significantly advance the 

oceanatmosphere research: (1) fostering 
of interdisciplinary collaboration in sci
ence amid an academic tendency toward 
specialization within disciplines, and 
(2) overcoming international disparities 
in scientific capacity, when uneven dis
tribution of scientific effort and access to 
resources creates barriers to participation 
and global understanding. 

A MODEL FOR 
INTERDISCIPLINARY 
COLLABORATION AND GLOBAL 
CAPACITY SHARING 
Launched in 2004, the international 
Surface OceanLower Atmosphere Study 
(SOLAS) research initiative explores 
the biogeochemical and physical inter
actions and feedbacks between the 
ocean and the atmosphere. Driven by 
the need to understand how these inter
actions regulate climate and planetary 

health, SOLAS research informs strat
egies for future mitigation and adapta
tion to a rapidly warming world. The pro
gram is cosponsored by Future Earth, 
the international Commission on Atmos
pheric Chemistry and Global Pollution 
(iCACGP), the Scientific Committee on 
Oceanic Research (SCOR), and the World 
Climate Research Program (WCRP). As 
the primary international science orga
nization coordinating research at the air
sea interface, SOLAS integrates ocean
ographic and atmospheric sciences and 
provides an example of how to build a 
successful interdisciplinary, diverse, and 
international scientific community. 

Recognizing the importance of capac
ity sharing for global interdisciplinary sci
ences, SOLAS has prioritized developing a 
strategy that benefits both its own commu
nity and the broader Earth system science 
community. Therefore, SOLAS’s strategies 
and workflow have served as a model for 
overcoming key challenges in interdisci
plinary research (challenges described in, 
e.g.,  Sharuga et  al., 2022). By sharing its 
experiences, SOLAS contributes to a more 
inclusive and collaborative approach to 
addressing complex global issues, such as 
intensified extreme events, climate change 
mitigation, and adaptation. Here, we pres
ent some of SOLAS’s new initiatives and 
plans for meeting the increasing demands 
of transdisciplinary (McPhee et al., 2018) 
research in order to contribute to present 
and future societal challenges.

ABSTRACT. The Surface OceanLower Atmosphere Study (SOLAS) is a global 
research network dedicated to advancing coupled oceanographic and atmospheric 
science, a field that requires both interdisciplinary and globally distributed expertise. 
Since 2004, SOLAS has fostered an international interdisciplinary scientific commu
nity through coordinated science and capacity sharing activities. This paper outlines 
how SOLAS 3.0 (2026–2035) will build on this legacy by further prioritizing diver
sity, equity, and inclusion, and expanding and strengthening research at the ocean 
atmosphere interface. SOLAS 3.0 new initiatives include a mentorship program, skill 
enhancement workshops, increasing access to resources, and a network of observation 
and training centers. By learning from past successes and challenges, SOLAS 3.0 aims 
to inspire scientists from around the world, as well as the next generation, to address 
complex transdisciplinary research and tackle present and future societal challenges in 
a truly global way.
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EMPOWERING EARLY 
CAREER SCIENTISTS 
Since its creation, SOLAS has priori
tized early career scientist (ECS) train
ing and integration. SOLAS’s flagship ini
tiatives include summer schools and the 
establishment of a diverse international 
Early Career Scientist Committee (ESCS; 
Box 1). These initiatives were specifi
cally designed to ensure SOLAS’s global 
relevance and to actively foster interna
tional capacity sharing and knowledge 
building, including reaching researchers 
from countries previously underrepre
sented in the field (Figure 1). SOLAS 3.0 
(2026–2035) will expand on its mission to 
train, engage, and connect the next gen
eration of oceanatmosphere researchers 
while promoting the global coordination 
of science across the airsea interface. 

THE SOLAS SUMMER SCHOOL 
Since 2003, the SOLAS Summer School 
(SSS) has been a cornerstone in train
ing and connecting the next generation 
of ocean atmosphere scientists. Starting 
with foundational knowledge on the key 
chemical, physical, and biological pro
cesses in atmospheric and oceanic sci
ences, the SSS program progresses to 

include indepth exploration of cutting 

edge ocean atmosphere research topics 
through lectures, practical work, and 
interactions with international experts 
and peers. Past SSSs have been held at 
a range of locations, including Corsica, 
France; Xiamen, China; and Mindelo, 
Cabo Verde. In addition, a successful fully 
virtual summer school was organized in 
2022 during the COVID pandemic.

The SSS selfidentifies as a dynamic 
international and interdisciplinary infor
mal science learning program (ISLP). 
Like other successful ISLPs, it provides 
interdisciplinary professional and peer 
networking, (soft) skill development, and 

cultural exchange (Moskel et  al., 2021; 
Cvitanovic et  al., 2024). Recent innova
tions include parallel sessions to provide 
disciplinefocused learning opportunities 
and courses on the social implications of 
oceanatmosphere research, international 
laws, and equity, diversity, and inclusion. 

The 10th iteration of the SSS, to be 
held in Brazil in 2026, will emphasize 
SOLAS 3.0’s focus on societal challenges, 
through active learning activities such as 
group projects. SOLAS envisions rotating 
its future SSS locations to reach a more 
diverse cohort of international students, 
including minorities and students from 
underrepresented regions. 
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FIGURE 1. Contributions of authors from low and 
lower-middle income economies* to Surface 
Ocean-Lower Atmosphere Study (SOLAS) pub-
lications (2016–2024) show a ~20% increase 
over time. Percentages are calculated from an 
annual average of 323 ± 28 publications. SOLAS 
publications are defined as products result-
ing from SOLAS sponsored events (workshops, 
special issues) and projects, endorsed projects 
and stations, and products from SOLAS national 
and regional networks. *Low and lower- middle 
income economies are based on this SCOR list: 
https://scor-int.org/work/capacity/.

BOX 1. SOLAS EARLY CAREER SCIENTIST COMMITTEE 

Launched in January 2023, the SOLAS Early Career Scientist Committee (ECSC; 
https://www.solas-int.org/ecs-members.html) comprises 17 ECSs (defined as ≤10 years 
after PhD) representing 15 nationalities at different career stages, from master’s stu-
dents to junior faculty (Figure B1). Members rotate every two to three years and inter-
nally nominate new members after an open application process. The ECSC chair acts 
as the liaison between the SOLAS Scientific Steering Committee (SSC) and the ECSC. 
The goals, roles, and organization of the ECSC were defined during a three-day work-
shop held in spring 2023. Since then, the ECSC has led a range of activities, with 
a specific focus on transdisciplinary collaborations and equity, diversity, and inclu-
sion. Examples include the organization of SOLAS seminar series, the Future Earth/
European Space Agency-funded workshops Fire science Learning AcRoss the Earth 
system (FLARE) 2023, and Sea-surface microPlAstic fRom SpacE (SPARSE) 2025; 
sessions and side events at international conferences; and co-organization of the 
SOLAS Open Science Conference 2024. The ECSC represented SOLAS at the UN 
Ocean Decade conference in 2024 in Barcelona, Spain, and contributes to enhanc-
ing SOLAS international collaborations by creating links with other ECS networks in 
ocean and atmosphere sciences. 

FIGURE B1. ECSC representation around the world, with gender 
distribution indicated
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SOLAS’s commitment to the integra
tion of ECS is evident through partici
pating young scientists’ evolution into 
leadership roles. Currently, 26% of the 
SOLAS Scientific Steering Committee 
members, including a cochair, and 
23% of the current SOLAS National/
Regional Representatives are SSS 
alumni. Approximately 20% of the SSS 
alumni now hold leading roles in non 

academic settings that include nongov
ernmental organizations, industry, and 
private/  governmental sectors worldwide 
(Figure 2). 

MENTORSHIP PROGRAM 
DEVELOPMENT
To enhance the sense of community 
among ECSs and provide support as their 
careers develop, SOLAS 3.0 will imple
ment a new mentorship program focus
ing on international collaboration and 
skill development. This initiative is driven 
by feedback from the SSS alumni survey 
(2021), which revealed that fewer than 
half of the participants felt fully inte
grated into the SOLAS community for the 
long term (Figure 2). Many SSS alumni 
express a desire for more formalized and 
sustained interaction with their peers and 
for increased mentorship opportunities. 

To tailor the mentorship program to 
the community’s needs, the ECSC held 
a discussion session at the 2024 SOLAS 
Open Science Conference (OSC) in Goa, 
India. Participants stated that being a 
mentor is highly fulfilling and mutu
ally beneficial. Participants highlighted 
the importance of the following program 
components (Figure 3): 
• Compassionate guidance, active listen

ing, and continuous support
• Goaloriented mentorship and a shared 

commitment to growth, using indica
tors of success defined by both mentors 
and mentees

• Frequent assessment through stan
dardized questionnaire responses from 
both mentors and mentees

• Dynamic relationship of mentorship 
(many participants regarded them
selves as both mentors and mentees)

• Formal acknowledgment of mentor
ship activities 

• A code of conduct and mentorship 
training

The program will first feature peer
topeer mentorship before developing a 
traditional mentorship plan. This model 

will allow ECSs to learn from one anoth
er’s unique pathways to science, provide 
insights into navigating academic and 
cultural landscapes, and offer continu
ing contact post summer school partic
ipation. SOLAS also plans to organize 
shortterm peermentorship events as 
part of the ECS Day held during SOLAS 
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FIGURE 2. The SOLAS Summer School 2023 cohort is shown gathered in Cabo Verde. Pie charts 
show proportion of alumni current positions (left) and feeling of belonging to the SOLAS com-
munity after participating in the summer school (right). Data are based on a survey done in 2021 
(n = 128 participants from seven summer schools). To increase participation and update feedback, a 
similar survey planned in 2025 will include the eighth (in 2022) and ninth (in 2023) summer school 
participants along with Early Career Scientist Day participants from 2019, 2022, and 2024 Open 
Science Conferences. 

FIGURE 3. Feedback from the mentorship program discus-
sion during SOLAS Open Science Conference 2024. The word 
cloud describes the benefits of mentorship, and the pie chart 
describes expectations from the mentorship program. 
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Open Science Conferences and SOLAS 
Summer Schools. The aim is to eventually 
offer longterm mentorships for compre
hensive career guidance, interdisciplinary 
mentorships for skill development, and 
shortterm mentorships for targeted sup
port (e.g.,  grant applications, navigating 
new environments, networking at inter
national events). 

This comprehensive approach aims to 
create a vibrant and inclusive mentor
ship network that promotes collabora
tion and learning across diverse career 
stages and cultural contexts, ensuring 
the continued growth and success of the 
SOLAS community.

SCIENTIFIC SYNERGY, 
KNOWLEDGE, AND RESOURCE 
ACCESSIBILITY 
One of the key scientific dissemination 
activities organized by SOLAS is the OSC 
(https://www.solasint.org/news/events 
archive/solasosc.html). To date, SOLAS 
has hosted nine OSCs, strategically 
rotating the location across the globe to 
enhance accessibility for international 
researchers from diverse regions (one 
each in Canada, China, Spain, United 
States, Japan, South Africa, and India, and 
two in Germany). Hosting the OSC or 
the SSS directly benefits the host country 
by showcasing its science and research
ers on an international stage, leading to 
new national and international collabo
rations. This has fostered capacity build
ing and increased international represen
tation as evidenced by the integration of 
scientists from South Africa and India 
within the SOLAS community following 
the latest OSCs. 

The common OSC structure, which 
dedicates 50% of conference time to inter
active posters and group discussion ses
sions, has proven an excellent means for 
developing international collaborations, 
community, and ECS interactions. Since 
2019, the OSC has also organized an ECS 
Day supported by SOLAS but developed 
and coordinated by its ECS community. 
This wellattended event covers topics on 
scientific and professional development 

BOX 2. ASPIRATIONS FOR THE FUTURE: FROM SUCCESSFUL 
SOLAS SUMMER SCHOOLS TO SOLAS CENTERS FOR 
OBSERVATION, TRAINING, AND SOLUTIONS 

The SOLAS Summer School attests to the organization’s commitment to ECS devel-
opment and global engagement in the field of ocean-atmosphere science. However, 
SOLAS strives to grow and evolve its training capacity and thus envisions establishing 
a network of Centers for Observation, Training, and Solutions (SCOTS), with the fol-
lowing key characteristics and principles:
• Long-term commitment to capacity sharing and co-design of scientific activities
• International accessibility 
• Long-term ocean-atmosphere observation capacity 
• Training facilities (on-site or close by) for SSS and specialized skill workshops 

The training could aim to share capacity both regionally and internationally by host-
ing workshops on specific skills or methods. We envision broad, multinational funding 
support with a commitment to shared, multinational investment with host countries, 
based on equitable partnerships, avoiding “parachute science,” and delivering clear 
benefits to host countries.

A major SOLAS accomplishment was establishment of long-term observation 
capacity and infrastructure, together with training technical and scientific personnel, 
on the island of São Vicente, Cabo Verde (a Small Island Developing State). This ini-
tiative catalyzed major investment in research and infrastructure and attracted broad 
participation and support—the resulting infrastructure has been used by a large num-
ber of international SOLAS researchers as well as the wider scientific community 
(e.g., Fiedler et al., 2025, in this issue). It contributed to the development of a master’s 
level course at the Technical University of the Atlantic in Marine and Climate Science 
(Cabo Verde) under the West African Science Service Centre on Climate Change 
and Adapted Land use (WASCAL) program and hosted the SSS in 2023. Efforts like 
this can enhance global research capacity, foster scientific collaboration, and help 
to address critical global societal needs relative to climate change and sustainable 
development, especially in scientifically underrepresented regions. 

An aspiration of SOLAS 3.0 would be to leverage existing infrastructure (e.g., through 
SOLAS endorsed times-series stations) and collaborate or establish new partner-
ships with centers in other regions of the world to build a network of SCOTS stations 
(Figure B2).

FIGURE B2. Blue dots indicate points within an envisioned SOLAS Centers for Observation, 
Training and Solutions network of time-series stations, and yellow dots show potential for 
future network expansion. 

https://www.solas-int.org/news/events-archive/solas-osc.html
https://www.solas-int.org/news/events-archive/solas-osc.html
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and offers ECSs opportunities to network 
with peers and step into the SOLAS com
munity before the conference. During 
OSC 2024, the ECS day was cohosted 
by SCOR Working Group 167, Reducing 
Uncertainty in Soluble aerosol Trace 
Element Deposition (RUSTED). The aim 
was to bring together ECSs from over
lapping research communities to boost 
knowledge sharing, networking, sup
port, and training. About 46 ECSs par
ticipated, 40% of whom were new to the 
SOLAS community.

To fully leverage its potential for inter
national collaboration, SOLAS 3.0 will 
go beyond its core networking events to 
actively facilitate researcher connection 
and exchange. This will involve devel
oping a comprehensive researcher data
base listing SOLAS projects, researcher 
expertise, and contact details. This data
base will support the mentorship pro
gram, enhance networking activities, 
and provide a foundation for the SOLAS 
Centers for Observation, Training, and 
Solutions (SCOTS) network (Box 2). 
Furthermore, SOLAS 3.0 will develop a 
toolbox of best practices for accessibil
ity of data, expertise, and instruments, 
ensuring that resources and knowledge 
are readily available to the entire SOLAS 
community and beyond.

BUILDING BRIDGES: STEPS 
TOWARD INCLUSIVE 
TRANSDISCIPLINARY 
RESEARCH COMMUNITIES
SOLAS 3.0 represents a significant step 
toward a more inclusive, transdisciplinary, 
and impactful approach for oceanatmo
sphere science that aligns with the UN 
Decade of Ocean Science goal to reduce 
disparities in ocean sciences through 
capacity development (HardenDavies 
et al., 2022). This next phase will extend 
SOLAS’s proven model of interdisciplin
ary collaboration into a truly transdisci
plinary realm by integrating humanities, 
social sciences, policy, and traditional 
knowledge. Central to this vision is the 
empowerment of ECSs, whose perspec
tives and innovative ideas are essential 

for addressing future societal challenges.
SOLAS’s experience over the past two 

decades has provided valuable lessons 
for fostering successful international and 
interdisciplinary collaborations. A key 
takeaway, underscored by the alumni and 
communitydriven resumption of SSS 
in 2018 after a fiveyear hiatus, was the 
critical importance of sustained engage
ment and integration of ECSs within the 
SOLAS network. Steps taken to address 
this include establishing the ECSC in 
2023 and ongoing development of the 
mentorship program. SOLAS is also 
strengthening its efforts to build more 
inclusive regional networks, fostering 
greater international participation and 
capacity sharing by expanding and revi
talizing lessengaged national networks. 

This model of adaptive, integrative, 
transdisciplinary collaboration not only 
addresses the urgent needs of ocean 
atmosphere research but also serves as an 
inspiring blueprint for other transdisci
plinary research communities seeking to 
bridge diverse scientific perspectives and 
drive impactful global change.
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