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The ecological state of the Persian or Arabian Gulf (hereafter ‘Gulf’) is in sharp decline. Calls for
comprehensive ecosystem-based management approaches and transboundary conservation have
gone largely unanswered, despite mounting marine threats made worse by climate change. The
region’s long-standing political tensions add additional complexity, especially now as some Gulf
countries will soon adopt ambitious goals to protect their marine environments as part of new
global environmental commitments. The recent interest in global commitments comes at a time
when diplomatic relations among all Gulf countries are improving. There is a window of
opportunity for Gulf countries to meet global marine biodiversity conservation commitments, but
only if scientists engage in peer-to-peer diplomacy to build trust, share knowledge and strategize
marine conservation options across boundaries. The Gulf region needs more ocean diplomacy and
coordination; just as critically, it needs actors at its science-policy interface to find better ways of
adapting cooperative models to fit its unique marine environment, political context and culture.
We propose a practical agenda for scientist-led diplomacy in the short term and lines of research
from which to draw (e.g. co-production, knowledge exchange) to better design future science
diplomacy practices and processes suited to the Gulf’s setting.
Sci.10:230392
1. Introduction
The recent softening of geopolitical tensions among many Middle Eastern countries opens the possibility
for increased cooperation on climate change and biodiversity loss that centres on the semi-enclosed
960 km-long Gulf1 figure 1 and table 1 [1]. Environmental challenges require the kind of government-
to-government cooperation (e.g. dialogue) and coordination (i.e. higher-level cooperation) that other
issues, such as public health, have newly received. The success of recent and anticipated commitments
to legally binding ocean conservation targets depends on transnational coordination. For example,
achieving the major aims of the Kunming-Montreal Global Biodiversity Framework (GBF) by 2030
will require transboundary data acquisition and sharing, as well as networking newly planned marine
protected areas (MPAs) in the Gulf at a whole system level [3]. Considering emerging global
frameworks, such as the UN Decade of Ocean Science, we argue that scientists working in the Gulf
have an important window of opportunity to strengthen cooperation and build a foundation for state-
led ocean diplomacy in the coming years.

There is no universal definition of ‘science diplomacy’ nor a unifying conceptual theory. Classic case
studies in science diplomacy—including the Antarctic Treaty (1959), the Outer Space Treaty (1967) and
the creation of the Arctic Council (1996)—demonstrate how science engagement makes grander
objectives possible (e.g. opening diplomatic channels, delimiting zones for peace, non-military forums
for knowledge sharing). However, these examples of science diplomacy often reflect Western views of
governance [4], conflict management [5] and foreign policy [6]. There is a need for multicultural
understandings of science diplomacy processes, including the differential roles of actors. Just as peace
scholars argue that peace and reconciliation processes must be redefined by each society [7], science
diplomacy similarly requires updates at the science-society interface. Here, we identify common
environmental threats to neighbouring Gulf countries and the growing alignment of their scientific
priorities and environmental values, despite persisting ideological tensions. Crucially, our agenda for
Gulf scientists and their international collaborators focuses not on politicized values, but rather on
common values and interests about the marine environment that are starting points to develop new
forms of science diplomacy across borders. We favour the term ‘reconciliation’ for the transboundary
work needed for the Gulf’s future.
2. Recognizing common challenges
As a restricted marine basin, the Gulf’s maritime political boundaries are crowded among its
neighbouring states of Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab
1The name of the water body at the centre of this discussion remains contentious. The one-word name ‘Gulf’ is used here, as previous
publications have done (e.g. [1]), to omit any geographic descriptors that detract from a productive dialogue. ‘Inner Gulf of the ROPME
Sea’ or ‘ROPME Sea Area’ are names accepted by all coastal states of the Gulf via the ROPME Council (see also figure 1 and table 1).
‘Persian Gulf’ and ‘Arabian Gulf’ are other names used by states.



Figure 1. Map of the Gulf and the eight Member States of ROPME (Regional Organization for the Protection of the Marine
Environment; table 1; map adapted from [2]). The Strait of Hormuz divides the inner ROPME Sea Area (i-RSA) to the west
from the Middle RSA (M-RSA) to the east and Gulf of Oman; the Outer RSA (O-RSA) is not featured on this map.
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Emirates. During the summer, the Gulf is the world’s hottest coastal environment. Many of its species live
close to their physiological limits [8,9]. Climate-induced changes to seawater temperature (greater than
35°C), salinity (greater than 40 psu), the frequency and strength of shamal winds, dust storms and
cyclones [10], and a decrease in pH and dissolved oxygen all make the Gulf a laboratory for the most
acute effects of future climate change [8,11,12].

The Gulf is also a global hotspot for rapid coastal development. Coastal reclamation, desalination
plants and infrastructure projects are causing further declines in the Gulf’s marine ecosystems (e.g.
coral reefs, mangroves, mudflats, seagrass habitats) [13]. Biodiversity losses are associated with habitat
destruction, fishing and climate change, meanwhile sewage discharges, brine disposal, maritime
transportation and oil production activities, all pose acute localized threats. The expansion of the
petroleum industry is a major contributor to marine pollution in the Gulf, creating the constant threat
of oil spills, both large and small, which can expand across boundaries.

Responding to these common challenges across the region requires an integrative understanding of
gaps in risk mitigation, hazard management and the magnitude of restoration measures needed to
sustain marine species [14]. Regional habitat mapping, especially in offshore areas [15], could better
pinpoint the status, trends and recovery capacity of habitats along with the sensitivity of migratory
species and ecosystem engineers, such as dugongs. There is high marine endemism in some Gulf
marine environments, and the trophic cascades that may arise from endemic species’ disappearances
are not well understood [16].

Previous calls for regional collaboration on ecosystem-based management (EBM) solutions have
included coordinated ecosystem monitoring, transboundary fisheries governance, and a singular
integrated conservation network of MPAs with other area-based conservation measures [17–19]. There
is strong evidence that transboundary cooperation provides a structure for solutions especially when
large-scale climate change has variable and tele-connected consequences with local drivers (e.g. land
use). For example, at the head of the Gulf, Iraq’s severe water shortages can change the salinity,
temperature, sediment supply and pollutants of the entire Gulf [20]. Marine spatial planning with
EBM approaches could be an effective means of addressing marine biodiversity and the needs of
diverse Gulf stakeholders [21], but only a few Gulf MPAs have marine spatial management plans that
accommodate best practices, like zoning for diverse uses. One assessment of MPA management found
low overall effectiveness (34%) across the entire Gulf [19].



Ta
bl
e
1.
An

alp
ha
be
tiz
ed

su
m
m
ar
y
ta
bl
e
of
th
e
or
ga
ni
za
tio
ns
an
d
en
tit
ies

fo
rs
cie
nc
e
di
pl
om
ac
y
in
th
e
Gu
lf
an
d
su
rro
un
di
ng

th
e
Ar
ab
ian

Pe
ni
ns
ul
a
m
en
tio
ne
d
in
th
e
m
ain

te
xt
.

or
ga
ni
za
tio
n

ab
br
ev
iat
ion

fu
ll
na
m
e

he
ad
qu
ar
te
rs
(if

ap
pl
ica
bl
e)

fo
un
de
d

m
iss
ion

m
em
be
rs
ta
te
s
(if
ap
pl
ica
bl
e)

Em
ira
te
s
Na
tu
re

-
W
W
F

W
or
ld
W
id
e
Fu
nd

fo
r

Na
tu
re
(W
W
F)

Re
gi
on
al
Of
fi
ce

Du
ba
i,
Un
ite
d

Ar
ab

Em
ira
te
s

20
01

As
a
re
gi
on
al
or
ga
ni
za
tio
n
in
th
e
Gu
lf,
it
ge
ne
rat
es
sc
ien
tifi
c

in
fo
rm
at
ion

an
d
ra
ise
s
aw
ar
en
es
s
to
su
pp
or
ts
cie
nc
e-
ba
se
d

so
lu
tio
ns
an
d
po
lic
ies

fo
ra
dd
re
ss
in
g
cli
m
at
e
ch
an
ge

an
d

pr
es
er
vin
g
th
e
se
as
,l
an
d,
an
d
th
eir

in
te
rco
nn
ec
te
d

bi
od
ive
rsi
ty
.

GC
C

Gu
lf
Co
-o
pe
ra
tio
n
Co
un
cil

fo
rt
he

Ar
ab

St
at
es
of

th
e
Gu
lf

Ri
ya
dh
,S
au
di

Ar
ab
ia

19
81

A
re
gi
on
al
co
op
er
at
ion

sy
ste
m
w
ho
se
ob
jec
tiv
es
ar
e:
to
ef
fe
ct

co
or
di
na
tio
n,
in
te
gr
at
ion

an
d
in
te
r-c
on
ne
cti
on

be
tw
ee
n

m
em
be
rs
ta
te
s
in
all

fi
eld
s
in
or
de
rt
o
ac
hi
ev
e
un
ity

be
tw
ee
n
th
em
;t
o
de
ep
en

an
d
str
en
gt
he
n
re
lat
ion
s,
lin
ks

an
d
ar
ea
s
of
co
op
er
at
ion

no
w
pr
ev
ail
in
g
be
tw
ee
n
th
eir

pe
op
les

in
va
rio
us
fi
eld
s;
to
fo
rm
ul
at
e
sim

ila
rr
eg
ul
at
ion
s

in
va
rio
us
fi
eld
s
in
clu
di
ng

ec
on
om
ic
an
d
fi
na
nc
ial

aff
air
s,

co
m
m
er
ce
,c
us
to
m
s,
co
m
m
un
ica
tio
ns
,e
du
ca
tio
n
an
d

cu
ltu
re
,s
oc
ial

an
d
he
alt
h
aff
air
s,
in
fo
rm
at
ion

an
d
to
ur
ism

,

an
d
leg
isl
at
ive

an
d
ad
m
in
ist
rat
ive

aff
air
s;
to
sti
m
ul
at
e

sc
ien
tifi
c
an
d
te
ch
no
lo
gi
ca
lp
ro
gr
es
s
in
th
e
fi
eld
s
of

in
du
str
y,
m
in
in
g,
ag
ric
ul
tu
re
,w

at
er
an
d
an
im
al
re
so
ur
ce
s;

to
es
ta
bl
ish

sc
ien
tifi
c
re
se
ar
ch
;a
nd

to
es
ta
bl
ish

jo
in
t

ve
nt
ur
es
an
d
en
co
ur
ag
e
co
op
er
at
ion

by
th
e
pr
iva
te
se
cto
r

fo
rt
he

go
od

of
th
eir

pe
op
les
.

Ba
hr
ain
,K
uw
ait
,O
m
an
,Q
at
ar
,S
au
di
Ar
ab
ia,

Un
ite
d
Ar
ab

Em
ira
te
s

(C
on
tin
ue
d.
)

royalsocietypublishing.org/journal/rsos
R.Soc.Open

Sci.10:230392
4



Ta
bl
e
1.

(C
on
tin
ue
d.
)

or
ga
ni
za
tio
n

ab
br
ev
iat
ion

fu
ll
na
m
e

he
ad
qu
ar
te
rs
(if

ap
pl
ica
bl
e)

fo
un
de
d

m
iss
ion

m
em
be
rs
ta
te
s
(if
ap
pl
ica
bl
e)

RO
PM
E

Re
gi
on
al
Or
ga
ni
za
tio
n
fo
r

th
e
Pr
ot
ec
tio
n
of
th
e

M
ar
in
e
En
vir
on
m
en
t

Ku
wa
it
Cit
y,

Ku
wa
it

19
79

Co
or
di
na
te
ef
fo
rts

of
th
e
eig
ht
M
em
be
rS
ta
te
s
to
wa
rd
s

pr
ot
ec
tio
n
of
th
e
m
ar
in
e
an
d
co
as
ta
le
nv
iro
nm

en
ta
nd

ec
os
ys
te
m
s
in
th
e
RO
PM
E
Se
a
Ar
ea

(R
SA
)a
ga
in
st
m
ar
in
e

po
llu
tio
n
an
d
str
es
so
rs
th
at
m
ig
ht
be

in
du
ce
d
fro
m

de
ve
lo
pm

en
ta
la
cti
vit
ies

or
/a
nd

ot
he
rd
riv
er
s
of
ch
an
ge
.

Ba
hr
ain
,I
ra
n,
Ira
q,
Ku
wa
it,
Om

an
,Q
at
ar
,S
au
di
Ar
ab
ia,

Un
ite
d
Ar
ab

Em
ira
te
s

TR
SC

Tra
ns
na
tio
na
lR
ed

Se
a

Ce
nt
er

La
us
an
ne
,

Sw
itz
er
lan
d

20
19

A
sc
ien
tifi
c
re
se
ar
ch
or
ga
ni
za
tio
n
ba
se
d
at
Ec
ol
e
Po
lyt
ec
hn
iq
ue

Fé
dé
ra
le
in
La
us
an
ne

w
ith

th
e
su
pp
or
to
ft
he

Sw
iss

Co
nf
ed
er
at
ion

to
ra
ise

aw
ar
en
es
s
an
d
pr
om
ot
e
di
alo
gu
e
to

br
id
ge

sc
ien
ce
an
d
di
pl
om
ac
y
fo
rt
he

fu
tu
re
of
co
ra
lr
ee
fs,

in
th
e
Re
d
Se
a
an
d
be
yo
nd
.

Eg
yp
t,
Er
itr
ea
,I
sra
el,

Jo
rd
an
,S
au
di
Ar
ab
ia,

Su
da
n,
Ye
m
en

UN
EP

RS
P

Un
ite
d
Na
tio
ns

En
vir
on
m
en
t

Pr
og
ra
m
m
e
Re
gi
on
al

Se
as
Pr
og
ra
m
m
e

Na
iro
bi
,K
en
ya

19
74

Im
pl
em
en
ts
re
gi
on
-sp
ec
ifi
c
ac
tiv
iti
es
,b
rin
gi
ng

to
ge
th
er

sta
ke
ho
ld
er
s
in
clu
di
ng

go
ve
rn
m
en
ts,

sc
ien
tifi
c
co
m
m
un
iti
es

an
d
civ
il
so
cie
tie
s.

Th
e
Re
gi
on
al
Or
ga
ni
za
tio
n
fo
rt
he

Pr
ot
ec
tio
n
of
th
e
M
ar
in
e

En
vir
on
m
en
t
(R
OP
M
E)
Se
a
Ar
ea

(R
SA
)f
all
s
un
de
rR
SP
’s

No
n-
UN
EP

ad
m
in
ist
er
ed

Re
gi
on
al
Se
as
Co
nv
en
tio
ns
an
d

Ac
tio
n
Pl
an
s
(R
SC
AP
s).

Th
is
ty
pe

of
RS
CA
Ps
is
un
de
rt
he

au
sp
ice
s
of
UN
EP
,b
ut
an
ot
he
rr
eg
ion
al
bo
dy

(R
OP
M
E)

pr
ov
id
es
th
e
Se
cre
ta
ria
ta
nd

ad
m
in
ist
rat
ive

fu
nc
tio
ns
. royalsocietypublishing.org/journal/rsos

R.Soc.Open
Sci.10:230392

5



royalsocietypublishing.org/journal/rsos
R.Soc.Open

Sci.10:230392
6
3. Taking stock of environmental cooperation

The recent integration of regional cooperation on Gulf marine conservation began in the 1970s. Using the
Mediterranean Action Plan as a template, the Regional Organisation for the Protection of the Marine
Environment (ROPME) formed in 1978 among all Gulf coastal nations and marked early successes in
controlling marine pollution. ROPME is affiliated with UNEP’s Regional Seas Programme (RSP).
Although widely seen as achievements of environmental diplomacy in the twentieth century, many of
the 18 RSPs affiliated with UNEP today, including ROPME, are challenged by weak compliance and
geopolitical issues [22].

Intergovernmental organizations and global non-governmental organizations (NGOs) have also
facilitated environmental diplomacy. For example, the World Wide Fund for Nature (WWF) regional
office in UAE has co-led Gulf coral reef conservation planning across the coastlines of Abu Dhabi and
Qatar [23]. Gulf countries, including the notable recent addition of Iraq, have joined UN multilateral
environmental conventions, which facilitate information sharing, social encounters and trust building.
Countries belonging to the Gulf Cooperation Council (GCC) have had a long-standing obligation to
cooperate under the GCC Convention on the Conservation of Wildlife and their Natural Habitats
(2001) and the Convention’s wildlife committee meets on a regular basis to coordinate implementation
of the Convention. They have also become more engaged with the global sustainable development
agenda and, subsequently, green growth networks, which has raised the visibility of energy transition
and climate change within the GCC [24]. While traditional science diplomacy continues to spark
coordination on global climate action, the GCC alone cannot offer inclusive ocean diplomacy across
the Gulf because Iraq and Iran are not GCC member states.

There is an urgent need to develop an inclusive framework to address climate-adjacent
environmental challenges, such as marine biodiversity decline. Recent ROPME-led convenings on
climate change with scientists and political leaders [25] demonstrate a regional capacity to have
dialogue on critical issues. These efforts need to be dramatically expanded and enhanced to mitigate
multiple threats to marine biodiversity in the Gulf that have not yet been addressed comprehensively.
GCC countries have strong financial capabilities, governing coherence and legacies of cooperation to
facilitate trust building with the Gulf’s two non-GCC countries. Efforts to accelerate the mitigation of
marine biodiversity loss, especially for regional agenda-setting, need to include scientists from all Gulf
nations as a way to ease the perception of representative bias; also, scientists have social networks,
credibility and portable expertise [26], all of which lends further weight to transboundary cooperation
that can be elevated and useful to intergovernmental dialogue. Although Gulf countries may have
different environmental agendas, science diplomacy research shows that ‘productive tension’ [27] can
lead to common ground where consensus is not a necessary objective. Productive tensions exist
among participants that have different perspectives, values and ways of knowing; the product, for
science diplomacy, arises from co-production at the boundaries of issues and discussion [27]. Such a
model fosters continuous dialogues, trust building and data sharing among scientists.

Data sharing requires the stewardship of data for public benefit and building strong infrastructure,
like data institutions. In the Gulf, ROPME could meet this institutional need as a multilateral
organization. Another model for data diplomacy involves fostering neutral boundary organizations.
The Transnational Red Sea Center (TRSC) demonstrates this approach on the western side of the
Arabian Peninsula. The TRSC facilitates knowledge sharing about coral reef habitats across the eight
nations bordering the Red Sea. It seeks to overcome historical, conflict driven isolation through the
diplomatic neutrality of the Swiss Foreign Ministry, which plays a boundary-spanning role by funding
and advising the centre, including its transboundary expeditions, with the goal of cooperative coral
science and dialogue [28]. We see promise in TRSC’s innovative design, built around a capable
boundary-spanning institution with expertise in knowledge exchange.
4. Building towards ocean diplomacy
Science diplomacy builds common interests among allies and historical adversaries. But even flagship
settings for science diplomacy (e.g. Arctic, Antarctica) show that trust and scientist-diplomat
engagement can decline or fall to geopolitics [4,5]. Scientists and their peer networks have a role to
play in bolstering trust. And, with existing boundary organizations willing to facilitate or expand
existing networks, scientists do not need to wait on formal diplomatic channels to act.
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First, regional funding for scientists interested in networked Gulf studies should be dramatically

expanded. Currently, such funding is insufficient to meet the moment and nationally delimited; pan-
Gulf integration is often accidental. The GCC has strong funding capabilities and explicit coordinating
infrastructure. Also, many national-level funding programs could provide enhanced regional
cooperation support (e.g. Kuwait Foundation for the Advancement of Sciences (KFAS), Qatar
Foundation’s Qatar National Research Fund (QNRF), Iran National Science Foundation (INSF)).
Additional financing can come from foundations, the private sector and international organizations.

Second, peer networks among scientists should be strengthened to increase trust through data
sharing. Conservation planning aimed at geopolitically transboundary species, such as commercial
fish species, sea turtles and marine mammals, represents a unique area for sharing data. Grassroots
networks among scientists are already building regional capacity for sharing data with global
networks, as demonstrated by the ongoing engagement between the Arabian Seas Whale Network
and the International Union for Conservation of Nature’s Important Marine Mammal Areas process
[29]. ROPME can also catalyse scientist-led, peer-to-peer data sharing networks by promoting data
acquisition and policies that address marine biodiversity challenges. Open access (OA) policies can
also improve data sharing for government-supported research funding, as KFAS has mandated. By
moving networks from closed to OA practices, scientists can provide avenues for bottom-up
initiatives, such as the new creation of a much-needed Gulf-wide marine mammal stranding network,
which can later be formalized through top-down diplomatic action.

Third, scientists in the Gulf can lead transparent, participatory and systematic approaches to area-
based conservation measures, which will accelerate progress towards global biodiversity conservation
targets. Creating a comprehensive and ecologically coherent MPA network will provide an EBM
strategy for enhancing the resilience of regional biodiversity in the face of climate change. We
recommend that scientists, alongside capable boundary spanning organizations, help co-develop
coordinated management metrics across MPAs to ensure effective conservation and connectivity [3].
The Gulf currently has no large transboundary MPAs that straddle maritime boundaries (i.e. marine
peace parks). While peace parks require shared governmental maintenance for long-term viability
[30], their establishment could solve conservation disconnect. The Gulf of Salwa, for example,
harbours thriving dugong populations and expansive intact seagrass beds that bridge the territorial
waters of Bahrain, Qatar and Saudi Arabia [31,32]. We recommend this site for the region’s first
transboundary marine park.

One of the problems with studies on marine ecosystems in the Gulf is the lack of integration in
research topics. This disconnection is partially attributable to a lack of knowledge about ongoing
research projects in the regional countries that suffer from journal paywalls and publication fees
especially for conservation and biodiversity publications. To resolve this problem, we advocate
creating a project database as a first step, which can be established and managed by the ROPME. A
second solution is to create a forum such as Coral-List, which provides a forum for online discussion
and announcements pertaining to coral reef ecosystem research, conservation and education. Having a
forum for the researchers in the Gulf may help define integrative research topics that bridge the gap
of information on marine ecosystems in the region. Identifying gaps will be especially useful for
planning and coordination across all GCC member states and other pan-Gulf transboundary
organizations. For example, the establishment of a network of Gulf MPAs requires understanding
fundamental biological processes (e.g. coral larvae exchange) among a large number of marine
ecosystems across all member states.

Scholars have long held-up less populated regions, like the Arctic, as settings for studying and
advancing science diplomacy, while heavily populated and politically complex regions, like the Gulf,
have been overlooked [1]. We argue that non-pristine and urbanizing regions should be considered
for peer-to-peer diplomacy—also called Track 2 diplomacy—which the UN Decade of Ocean Science
strives to spark as an organizing platform. This UN campaign asks scientists to better coordinate
science across borders in the pursuit of the UN Sustainable Development Goals and ‘change how they
organize themselves’ [33]. In Gulf countries, there is no clear sense for how non-state actors (e.g.
scientists, environmental NGOs) can engage with state actors (e.g. ministerial-level politicians,
diplomats), which is closer to traditional Track 1 diplomacy. Governments that can build bridges
across Track 1 and Track 2 diplomacy may garner more public awareness and support for their
environmental agendas. For example, recent surveys indicate that Qatar residents view scientists as
the most trustworthy sources of environmental information, eclipsing government sources by nearly
twofold [34]. Diplomacy-oriented scientists and science-grounded diplomats can co-produce creative
forms of diplomacy that fit the region’s culture and ongoing reconciliation.
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In addition to increased diplomacy in the region, we call for better practices and processes for ocean

diplomacy. This must be informed by relevant lines of social science scholarship—for example, the field
of knowledge co-production, which captures the body of scholarship organized around ‘science-policy
interface(s)’ and other related concepts. Co-production has deepened scholars’ and practitioners’
understanding of the role of trust and boundary spanning organizations in informing policy-making
[35–37]. Multiple case studies from the co-production literature support the claim that successful
collaborations and cooperative networks at science-policy interfaces are underpinned by trust-building
processes [38,39]. We propose that co-production scholarship may be used to build models for
networked Gulf scientists to increase trust and build social capital when conducting pan-Gulf studies.
The Gulf should also be a site for new co-production and governance scholarship to expand our
understanding of understudied themes at the science-policy interface, like consensus. In contrast to
most claims made by co-production scholars [40,41], consensus may not always be more effective than
non-consensus at informing environmental policy or governance. In fact, the Gulf region may be a
critical transboundary setting for studying models of useful scientific engagement, credibility and
cooperation in the absence of consensus and agreement.

The declining Gulf marine environments and the aligning of environmental interests, coupled with
renewed regional diplomacy efforts, create an unusual convergence of drivers to begin understanding
new modes of engagement. This window of opportunity for Gulf scientists to voluntarily integrate
processes, data and strategize conservation research is potentially narrow, or at least time-sensitive
relative to climate goals. Gulf governments, especially those states committing to ambitious 30 × 30
conservation targets [42], can take advantage of existing peer networks among scientists as a template
for intergovernmental research support, trust building and strategic planning for ocean protection, as
is being done elsewhere [43]. This article is one example of the willingness of researchers, working in
the Gulf and at other international institutions, to set aside differences and cooperate over our
common ambitions to protect marine biodiversity.

Data accessibility. This article has no additional data.
Declaration of AI use. We have not used AI-assisted technologies in creating this article.
Authors’ Contributions. C.M.F., N.D.P.: conceptualization, investigation, writing—original draft, writing—review and
editing; N.A.F, B.H., A.L., M.A., F.A., I.B., R.B., J.D., A.M.D.M., B.W.G, B.P.L, D.M., C.D.M, S.M, P.R., J. and
M.K.W.: original draft, writing—review and editing.

All authors gave final approval for publication and agreed to be held accountable for the work performed therein.
Conflict of interest declaration. We have no competing interests.
Funding. We acknowledge support from the Smithson Fellowship (C.M.F.).
Acknowledgements. We thank the staff of the Smithsonian Institution’s Conservation Commons and Office of
International Relations for facilitating the first convening of ‘Marine Life in the Middle East,’ a virtual summit
hosted by the Smithsonian’s National Museum of Natural History in 2021.
References

1. Fawzi N et al. 2022 Diplomacy for the world’s

hottest sea. Science 376, 1389–1390. (doi:10.
1126/science.add1555)

2. Pyenson ND, Al-Ansi M, Fieseler CM, Al Jaber
KH, Klim KD, LeBlanc J, Mohamed AMD, Al-
Shaikh I, Marshall CD. 2022 Fossil Sirenia from
the Pleistocene of Qatar: new questions about
the antiquity of sea cows in the Gulf Region.
PeerJ 10, e14075. (doi:10.7717/peerj.14075)

3. Schill SE, Raber GT, Roberts JJ, Treml EA,
Brenner J, Halpin PN. 2015 No reef is an island:
integrating coral reef connectivity data into the
design of regional-scale marine protected area
networks. PLoS ONE 10, 0144199. (doi:10.1371/
journal.pone.0144199)

4. Brooks CM, Crowder LB, Curran LM, Dunbar RB,
Ainley DG, Dodds KJ, Gjerde KM, Rashid Sumaila
U. 2016 Science-based management in decline
in the Southern Ocean: the burden of proof is
being turned upside down. Science 354,
185–187. (doi:10.1126/science.aah4119)
5. Berkelman PA, Kullerud L, Pope A, Vykegzhanin
AN, Young OR. 2017 The arctic science
agreement propels science diplomacy: amid
geopolitical tension, science aligns common
interests. Science 358, 596–598. (doi:10.1126/
science.aaq0890)

6. Lord KM, Turkekin VC. 2007 Time for a new
era of science diplomacy. Science 315, 769770.

7. Hazan P. 2009 Reconciliation. In
Post-conflict building: a lexicon (ed. V
Chentail), pp. 256. New York, NY: Oxford
University Press.

8. Hume CC, D’Angelo C, Smith EG, Stevens JR,
Burt J, Wiedenmann J. 2015 Symbiodinium
thermophilum sp. nov., a thermotolerant
symbiotic alga prevalent in corals of the world’s
hottest sea, the Persian/Arabian Gulf. Sci. Rep.
5, 8562. (doi:10.1038/srep08562)

9. Riegl BM, Purkis SJ. 2012 Coral reefs of the gulf:
adaptation to climatic extremes in the world’s
hottest sea. In Coral reefs of the gulf, vol. 3 (eds
BM Riegl, SJ Purkis). Dordrecht: Springer.
(doi:10.1007/978-94-007-3008-3_1)

10. Al Senafi F, Anis A. 2015 Shamals and climate
variability in the northern Arabian/Persian Gulf
from 1973 to 2012. Int. J. Climatol. 35,
4509–4528. (doi:10.1002/joc.4302)

11. Burt JA, Bartholomew A, Feary DA. 2012 Man-
made structures as artificial reefs in the Gulf. In
Coral Reefs of the Gulf (eds B Riegl, S Purkis),
pp. 187–224. Dordrecht, The Netherlands:
Springer.

12. Ziegler M, Arif C, Burt JA, Dobretsov S, Roder C,
LaJeunesse TC, Voolstra CR. 2017 Biogeography
and molecular diversity of coral symbionts in
the genus Symbiodinium around the Arabian
Peninsula. J. Biogeogr. 44, 674–686. (doi:10.
1111/jbi.12913)

13. Burt J. 2014 The environmental costs of
coastal urbanization in the Arabian Gulf. City
18, 760–770. (doi:10.1080/13604813.2014.
962889)

http://dx.doi.org/10.1126/science.add1555
http://dx.doi.org/10.1126/science.add1555
http://dx.doi.org/10.7717/peerj.14075
http://dx.doi.org/10.1371/journal.pone.0144199
http://dx.doi.org/10.1371/journal.pone.0144199
http://dx.doi.org/10.1126/science.aah4119
http://dx.doi.org/10.1126/science.aaq0890
http://dx.doi.org/10.1126/science.aaq0890
http://dx.doi.org/10.1038/srep08562
http://dx.doi.org/10.1007/978-94-007-3008-3_1
http://dx.doi.org/10.1002/joc.4302
http://dx.doi.org/10.1111/jbi.12913
http://dx.doi.org/10.1111/jbi.12913
http://dx.doi.org/10.1080/13604813.2014.962889
http://dx.doi.org/10.1080/13604813.2014.962889


royalsocietypublishing.org/journal/rsos
R.Soc.Open

Sci.10:230392
9
14. Lincoln S et al. 2021 A regional review of

marine and coastal impacts of climate change
on the ROPME sea area. Sustainability 13,
13810. (doi:10.3390/su132413810)

15. Mateos-Molina D, Antonopoulou M, Baldwin R,
Bejarano I, Burt JA, Garcia-Charton JA, Al-Ghais
SM, Walgamage J, Taylor OJS. 2020 Applying an
integrated approach to coastal marine habitat
mapping in the north-western United Arab
Emirates. Mar. Environ. Res. 161, 105095.
(doi:10.1016/j.marenvres.2020.105095)

16. Giraldes BW et al. 2020 Two new sponge
species (Demospongiae: Chalinidae and
Suberitidae) isolated from hyperarid mangroves
of Qatar with notes on their potential
antibacterial bioactivity. PLoS ONE 15, 0232205.
(doi:10.1371/journal.pone.0232205)

17. Maltby K et al. 2022 Marine climate change
risks to biodiversity and society in the ROPME
sea area. Clim. Risk Manag. 35, 100411. (doi:10.
1016/j.crm.2022.100411)

18. Sheppard C et al. 2010 The gulf: a young sea in
decline. Mar. Poll. Bull. 60, 13–38. (doi:10.
1016/j.marpolbul.2009.10.017)

19. Van Lavieren H, R. Klaus R. 2013 An effective
regional marine protected area network for the
ROPME sea area: unrealistic vision or realistic
possibility? Mar. Pollut. Bull. 72, 389–405.
(doi:10.1016/j.marpolbul.2012.09.004)

20. Fawzi NA, Mahdi B. 2014 Iraq’s inland water
quality and their impact on the northwestern
Arabian Gulf. Marsh Bull. 9, 1–22.

21. Fanning LM, Al-Naimi MN, Range P, Ali AM,
Bouwmeester J, Al-Jamali F, Burt JA, Ben-
Hamadou R. 2021 Applying the ecosystem
services - EBM framework to sustainably
manage Qatar’s coral reefs and seagrass beds.
Ocean Coast. Manag. 205, 105566. (doi:10.
1016/j.ocecoaman.2021.105566)

22. Ferreira MA, Froján CB, Gunn V, Johnson DE.
2022 A role for UNEP’s Regional Seas
Programme under the post-2020 global
biodiversity framework. Mar. Policy 136,
104930. (doi:10.1016/j.marpol.2021.104930)

23. Abdel-Moati MA et al. 2008 Conservation and
management plan for Abu Dhabi and eastern
Qatar coral reefs. Supreme Council for the
Environment and Natural Reserves of the State of
Qatar, Environment Agency of Abu Dhabi Emirate,
National Coral Reef Institute, Emirates Wildlife
Society in association with the World Wide Fund
for Nature. https://wwfeu.awsassets.panda.org/
downloads/coral_reef_management_plan.pdf
(accessed 8 August 2023).

24. Al-Saidi M, Zaidan E, Hammad S. 2019
Participation modes and diplomacy of Gulf
Cooperation Council (GCC) countries towards the
global sustainability agenda. Dev. Pract. 29,
545–558. (doi:10.1080/09614524.2019.
1597017)

25. ROPME. 2020 Policy Brief: Climate Change
Impacts in the ROPME Sea Area. https://ropme.
org/?page_id=2905 (accessed 8 August 2023).

26. Pyenson N. 2020 Exposing the secret life of
whales at the world economic forum. Nature
577, 583–585. (doi:10.1038/d41586-020-
00113-5)

27. Kaltofen C, Acuto M. 2018 Science diplomacy:
introduction to a boundary problem. Glob.
Policy 9(suppl. 3), 8–14. (doi:10.1111/1758-
5899.12621)

28. Kleinhaus K et al. 2020 Shaked, science,
diplomacy, and the Red Sea’s unique coral reef:
it’s time for action. Front. Mar. Sci. 7, 90.
(doi:10.3389/fmars.2020.00090)

29. Tetley MJ et al. 2022 The important marine
mammal area network: a tool for systematic
spatial planning in response to the marine
mammal habitat conservation crisis. Front. Mar.
Sci. 23, 841789. (doi:10.3389/fmars.2022.
841789)

30. Mackelworth P. 2012 Peace parks and
transboundary initiatives: implications for
marine conservation and spatial planning.
Conserv. Lett. 5, 90–98. (doi:10.1111/j.1755-
263X.2012.00223.x)

31. Preen A. 2004 Distribution, abundance and
conservation status of dugongs and dolphins in
the southern and western Arabian Gulf. Biol.
Conserv. 118, 205–218. (doi:10.1016/j.biocon.
2003.08.014)

32. Marshall CD, Al Ansi M, Dupont J, Warren C, Al
Shaikh I, Cullen J. 2018 Large dugong (Dugong
dugon) aggregations persist in coastal Qatar.
Mar. Mammal Sci. 34, 1154–1163. (doi:10.
1111/mms.12497)

33. Polejack A. 2021 The importance of ocean
science diplomacy for ocean affairs, global
sustainability, and the UN decade of ocean
science. Front. Mar. Sci. 8, 664066. (doi:10.
3389/fmars.2021.664066)

34. Mohammed S. 2017 Environmental Awareness,
Attitudes and Actions: A Baseline Survey of the
Citizens and Residents of Qatar. (doi:10.6084/
m9.figshare.5745390.v1) (accessed 8 August
2023).

35. Bednarek AT et al. 2018 Boundary spanning at
the science-policy interface: the practitioners’
perspectives. Sustain. Sci. 13, 1175–1183.
(doi:10.1007/s11625-018-0550-9)

36. Goodrich KA, Sjostrom KD, Vaughan C, Nichols L,
Bednarek A, Lemos MC. 2020 Who are
boundary spanners and how can we support
them in making knowledge more actionable in
sustainability fields? Curr. Opin. Environ. Sust.
42, 45–51. (doi:10.1016/j.cosust.2020.01.001)

37. Lemos MC et al. 2018 To co-produce or not to
co-produce. Nat. Sustain. 1, 722–724. (doi:10.
1038/s41893-018-0191-0)

38. Kelemen E, Pataki G, Konstantinou Z, Varumo L,
Paloniemi R, Pereira TR, Sousa-Pinto I,
Vandewalle M, Young J. 2021 Networks at the
science-policy-interface: challenges,
opportunities, and the viability of the
‘network-of-networks’ approach. Environ.
Sci. Pol. 123, 91–98. (doi:10.1016/j.envsci.2021.
05.008)

39. Ramirez L, Belcher B. 2018 Crossing the
science-policy interface: lessons from a research
project on Brazil nut management in Peru. Forest
Policy Econ. 114, 101789. (doi:10.1016/j.forpol.
2018.07.018)

40. Ojha H, Regmi U, Shrestha KK, Paudel NS,
Amatya SM, Zwi AB, Nuberg I, Cedamon E,
Banjade MR. 2020 Improving science-policy
interface: lessons from the policy lab
methodology in Nepal’s community forest
governance. Forest Policy Econ. 114, 101997.
(doi:10.1016/j.forpol.2019.101997)

41. Morgan EA, Di Giulio GM. 2018 Science and
evidence-based climate change policy:
collaborative approaches to improve the
science–policy interface. In Communicating
climate change information for decisionmaking
springer climate (eds S. Serrao-Neumann, A.
Coudrain, L Coulter), pp. 13–28. Cham:
Springer. (doi:10.1007/978-3-319-746692_2)

42. High Ambition Coalition. 2021 HAC Member
Countries. https://www.hacfornatureandpeople.
org/hac-members (accessed 8 August 2023).

43. Benson A, Brooks CM, Canonico G, Duffy E,
Muller-Karger F, Sosik HM, Miloslavich P, Klein
E. 2018 Integrated observations and informatics
improve understanding of changing marine
ecosystems. Front. Mar. Sci. 5, 428. (doi:10.
3389/fmars.2018.00428)

http://dx.doi.org/10.3390/su132413810
http://dx.doi.org/10.1016/j.marenvres.2020.105095
http://dx.doi.org/10.1371/journal.pone.0232205
http://dx.doi.org/10.1016/j.crm.2022.100411
http://dx.doi.org/10.1016/j.crm.2022.100411
http://dx.doi.org/10.1016/j.marpolbul.2009.10.017
http://dx.doi.org/10.1016/j.marpolbul.2009.10.017
http://dx.doi.org/10.1016/j.marpolbul.2012.09.004
http://dx.doi.org/10.1016/j.ocecoaman.2021.105566
http://dx.doi.org/10.1016/j.ocecoaman.2021.105566
http://dx.doi.org/10.1016/j.marpol.2021.104930
https://wwfeu.awsassets.panda.org/downloads/coral_reef_management_plan.pdf
https://wwfeu.awsassets.panda.org/downloads/coral_reef_management_plan.pdf
http://dx.doi.org/10.1080/09614524.2019.1597017
http://dx.doi.org/10.1080/09614524.2019.1597017
https://ropme.org/?page_id=2905
https://ropme.org/?page_id=2905
http://dx.doi.org/10.1038/d41586-020-00113-5
http://dx.doi.org/10.1038/d41586-020-00113-5
http://dx.doi.org/10.1111/1758-5899.12621
http://dx.doi.org/10.1111/1758-5899.12621
http://dx.doi.org/10.3389/fmars.2020.00090
http://dx.doi.org/10.3389/fmars.2022.841789
http://dx.doi.org/10.3389/fmars.2022.841789
http://dx.doi.org/10.1111/j.1755-263X.2012.00223.x
http://dx.doi.org/10.1111/j.1755-263X.2012.00223.x
http://dx.doi.org/10.1016/j.biocon.2003.08.014
http://dx.doi.org/10.1016/j.biocon.2003.08.014
http://dx.doi.org/10.1111/mms.12497
http://dx.doi.org/10.1111/mms.12497
http://dx.doi.org/10.3389/fmars.2021.664066
http://dx.doi.org/10.3389/fmars.2021.664066
http://dx.doi.org/10.6084/m9.figshare.5745390.v1
http://dx.doi.org/10.6084/m9.figshare.5745390.v1
http://dx.doi.org/10.1007/s11625-018-0550-9
http://dx.doi.org/10.1016/j.cosust.2020.01.001
http://dx.doi.org/10.1038/s41893-018-0191-0
http://dx.doi.org/10.1038/s41893-018-0191-0
http://dx.doi.org/10.1016/j.envsci.2021.05.008
http://dx.doi.org/10.1016/j.envsci.2021.05.008
http://dx.doi.org/10.1016/j.forpol.2018.07.018
http://dx.doi.org/10.1016/j.forpol.2018.07.018
http://dx.doi.org/10.1016/j.forpol.2019.101997
http://dx.doi.org/10.1007/978-3-319-746692_2
https://www.hacfornatureandpeople.org/hac-members
https://www.hacfornatureandpeople.org/hac-members
http://dx.doi.org/10.3389/fmars.2018.00428
http://dx.doi.org/10.3389/fmars.2018.00428

	Expanding ocean protection and peace: a window for science diplomacy in the Gulf
	Introduction
	Recognizing common challenges
	Taking stock of environmental cooperation
	Building towards ocean diplomacy
	Data accessibility
	Declaration of AI use
	Authors' Contributions
	Conflict of interest declaration
	Funding
	Acknowledgements
	References


