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The Earth’s climatic, ecological, and human systems are
converging towards an existential crisis for global civiliza-
tion within the lifetimes of children now living. Precursors
of that crisis are already evident and likely to be further
amplified as human population peaks around the end of
the twenty-first century. A year ago, the statement from the
Regional Action on Climate Change (RACC) Symposium
declared “2020 is the year when humanity is experiencing
...converging impacts of climate change, biodiversity loss,
pollution, inadequate global health infrastructures, and stark
inequalities” (Falk et al. 2020).

That reality is even more evident now. Current poli-
cies are projected to produce a rise of 3 deg or more above
pre-industrial levels in less than 80 years. Accompanying
impacts are described in compelling detail in the recent
Intergovernmental Panel on Climate Change, Working
Group 1 Report (Masson-Delmotte et al. 2021).

Taken together this represents a serious trend in declin-
ing planetary health. The existing implosion of biodiversity
is accelerating, and significant new threats to food security
and public health are emerging, stressed further by popu-
lation growth, inequitable distribution and consumption of
resources, and significant demographic shifts. Notably, but

far from exclusively, through drought and unsustainable
overdraft of groundwater in arid and semi-arid regions, the
agricultural and food production on which billions of peo-
ple are directly dependent is increasingly threatened. Many
of these populations are already chronically malnourished
and could face famine due to extreme poverty, displace-
ment, climate change, and local conflicts. At the same time
attempts to increase agricultural productivity using current
approaches will further degrade biodiversity and increase
emissions leading to further global warming.

Old notions of national military and economic secu-
rity are no longer adequate. The pandemic of 2020-2021
(SARS-CoV-2) has shown how local disease outbreaks cre-
ate global risks, and distant outbreaks create local impacts.
Other converging risks (for example to climate and biodi-
versity) are showing similar dynamics. As a result, stand-
alone risk management strategies will become increasingly
ineffective. Recent experience suggests that nations need
now to work towards a much more comprehensive human
security and sustainability action program addressing a com-
plex system of multiple risks simultaneously. To avoid con-
verging catastrophes, we must confront multiple challenges
with cross-disciplinary tools, transforming our societies in
multiple ways and on multiple scales: locally, regionally and
globally.

At its foundation in 2009 RACC-1 proposed the crea-
tion of specialized Knowledge-Action Networks (KANS)—
intended to support adaptation to local and regional impacts
of climate change. They were to be regionally specialized
networks comprising international research specialists and



regional and local decision-makers. KANs were intended to
supply crucial relevant and trustworthy scientific knowledge
applicable to decision makers at local and regional scale and
to enhance their adaptive and coping capacity. This should
lead to building resilience in the most vulnerable eco-regions
(El-Beltagy 2019).

This year, following RACC-13, the starting point for
effective action is still decisions based on trustworthy
knowledge. But multiple risk convergence requires more of
‘knowledge action’ (networks of people and institutions to
provide knowledge interacting with networks of people and
institutions who influence, create, and implement policy).
These networks need now to be more widely distributed geo-
graphically and capable of integrating more complex scien-
tific knowledge and transmitting successful approaches in
one region to others.

We believe a global initiative is required urgently to coor-
dinate and increase the collaboration of existing relevant
information hubs. This should be facilitated by appropriate
human support and information technology and tasked with
supporting multi-risk situational awareness for regional and
local decision makers.

In anticipation of the need to support a broad security and
sustainability action agenda, international agencies like the
World Meteorological Organization (WMO), World Health
Organisation (WHO), Food and Agriculture Organization
(FAO), UN Water, Intergovernmental Oceanographic Com-
mission (I0C) and others should be encouraged to further
integrate their knowledge resources. The capability of the
WMO’s Global Earth Observation System of Systems
(GEQSS) to support a comprehensive security and sus-
tainability agenda should be developed. The pooling and
integration of relevant data can begin in tandem with the
development of more appropriate standardized and timely
reporting and information systems and institutional, regula-
tory and governance structures.

RACC’s role has been to urge that relevant policies and
actions be thought through at both the global and regional
levels together. Over more than a decade since RACC-1
relevant thinking has become more integrated. Mitigation
and adaptation are now seen as complementary parts of
the climate action agenda, biodiversity is being integrated
into economic planning, and there is increasing interest in
research in geo-engineering, whose acceptability depends
on the progress (or lack thereof) in the other components of
the security and sustainability agenda.

Key actions of this agenda in climate and biodiversity
include accelerating, articulating and applying simultane-
ously at local, regional, national and global scales decisions
to:

Mitigate climate change: decarbonize the world econ-
omy in the next 3 decades (reducing net emitted greenhouse

gases to zero) and increase carbon drawdown (including by
re-carbonization of world soils and vegetation).

Conserve and restore biodiversity: adopt a goal of no
net global loss of ecosystem services by 2035. This needs to
be supported by increased broad protection for natural eco-
systems and biodiversity through expansion of land, water,
and ocean reserves and protection, restoration of damaged
ecosystems and soils, regenerative agriculture, gene banks
and policies protecting threatened and endangered species.

Internalise into pricing the value of natural services:
in support of the above develop the necessary international
institutions, accounting systems, financing, processes and
agreements to reflect back into pricing the value of currently
unpriced natural services to support widespread investment
into circular economies and nature-based solutions to eco-
logical degradation (as developed in Dasgupta 2021).

Build resilience and reduce societal exposure to those
impacts which cannot be avoided: do this through clearly
planned investment in infrastructure, nature-based solutions
and capacity development that facilitate adaptation, disaster
risk management, and support for and sustainable develop-
ment of the most vulnerable. Prepare for and provide global
support for investment in the protection, retreat, or relocation
of vulnerable populations especially vulnerable to depleting
resources and climate extremes.

Identify effective protective and restorative options:
accelerate research and analysis, but not currently deploy-
ment, of measures that might effectively reduce the speed
and severity of soil degradation, biodiversity loss and cli-
mate change, including proposed methods for restoring
biospheric processes, carbon drawdown, and regionally
applicable albedo modification. Such investigations should
be subject to best-available scientific analysis of potential
risks and benefits. As do the US National Academies of
Science (2021), we consider that careful governance (with
representation of all stakeholders and incorporating eth-
ics and justice considerations for future generations) needs
to be developed, and will be critical for determining what
research, in what manner, and under what controls, such
research may proceed.
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