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Future sea level rise and a review of vulnerable coastal cities
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Selection of most vulnerable coastal
cities to future marine flooding

20 cities with population most exposed to coastal flooding in
the 2070s assuming 0.5m sea level rise (Hanson et al., 2011)

20 cities with assets most exposed to coastal flooding in

the 2070s assuming 0.5m sea level rise (Hanson et al., 2011)
20 cities with the highest economic average annual losses
due tomarine flooding in the 2050's, assuming that coastal
management maintains a constant probability of fiooding

and optimistic sea level rise scenario (Hallegatte et al., 2013)

. T

- Amsterdam
Rotterdam

Khuina

* Alexandria Chitagong
Calcutta

Surat
Bombay

Vertical ground motions affecting
vulnerable coastal cities

Evidences of significant subsidence in

Manilla substancial parts of the city

Evidences that urban-subsidence has
not significantly exacerbated coastal
risks in recent decades

No information found on recent urban
subsidence

Alexandria

New-York

Projection map
in sea level
regional variability
due to steric effects

sme +0.3 M
Om

-—0.3m

Figure 7. Projection map in sea level regicnal variability due to steric effects (differences between the 2080-2100 and 1980~ 2000 periods, with the global mean difference
removed; output of the CNRM-CMS run rcp8.5 rlitp1 climate model [Voldoire et al, 2013)) on which are superimposed sites of most vulnerable coastal cities [Hanson et al,, 2011;
Hallegatte et al., 2013]. This map highlights that by the end of the 21st century, many vulnerable cities are located along the eastern coast of the USA and in southeast Asia.
There is evidence of ground subsidence in some areas of several of these cities but systematic measurements by precise positioning techniques are lacking. Coastal cities are
selected according to two global assessments of flood risk in world coastal cities [Hanson et al., 2011; Hallegatte et al., 2013]. Information on ground moticns s available in the
following studies: Nicholls [2011]; Wang et al. [2012a, 2012b]; Hu et al. [2004]; Chatterjee et al. [2007]; Dixon et al. [2006]; Chen et al. [2010]; Cuenca et al. [2007]; Wéppelmann et al

[2013]); Chaussard et al. [2013]; Ho-Tong-Minh-Din (personal communication).
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CHAPTER 1 - BECAUSE OF THE ICE COURTAIN

»

Svalbard’s ground station, SvalSat, downloads time-sensitive data from most of the world’s commercial and scientific satellites, but not from military missions, its operator says. Source: Kongsberg Satellite Services
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La nuova geopolitica del Mar Artico

I1 2023 ha confermato la centralita dell'Artico quale fronte di crescente rilevanza strategica e geopolitica. Gli effetti del
cambiamento climatico e le conseguenti dinamiche economiche e securitarie hanno innalzato il livello di priorita dell'area
sia per i Paesi rivieraschi che per altri attori internazionali.
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Resources in the Arctic ks NORDREGIC
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Presenza e interessi russi nell’Artico
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Figure 2: Russian Arctic military infrastructure
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Also at risk today are communications cables and satellite
systems including the global positioning system (GPS)

linking both civilian and military users, Andrew Lewis, former
commander of NATO’s Joint Task Force in Norfolk, Virginia,

told Reuters.

da Gronholt-Pedersen, Fouche 2022
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A ground-based Interceptor misstle is emplaced in July 2006 at the Missile Defense Complex, Fort Greely, Alaska. Alaska’s location makes the
state a critical component of the nation's ballistic missile defense system. (Photo courtesy of the US. Army)

Why Alaska and the
Arctic are Critical to
the National Security
of the United States

Col. Michael J. Forsyth, US. Army

ver the past five years, Russia has moved aggres-  interests in the region.! Increasingly, human activity is

sively to build its Arctic military capabilities, occurring in the Arctic as the sea ice recedes and eco-

apparently in an effort to secure its claims and nomic opportunity opens to nations via new shipping
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(Graphic courtesy of North American Aerospace Defense Command [NORAD]; used in an Alaskan Command and Alaska NORAD Region command
briefing. Alaska is close to the center of the hemisphere and Joint Base Elmendorf-Richardson [ JBER] is uniquely positioned to project power. The
distances depicted in nautical miles are to select world capitals from JBER.)
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Department of the Air Force Equities in the Arctic

DAF is responsible for 79%

> JOINT BASE ELMENDORF-RICHARDSON (JBER): SN of DoD Arctic Resourcing
F-22, E-3, C-17, C-130, C-12F, Alaska Rescue
Coordination Center: HC-130, HH-60

> EIELSON AFB: F-35, F-16, ANG KC-135, Polar

Survival School

JOINT PACIFIC ALASKA RANGE COMPLEX

(JPARC): Airspace & Training Grounds

Source: 2016 DoD Report to Congress
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Space Domain Awareness
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Aerial view of Isfjord Radio, Svalbard, Norway.

Cutting diesel use in Arctic towns
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The three paths of the Chinese BRI
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Scali della marina cinese in pori stranieri

Esercitazioni militari e pattugliamenti svolti dalla Cina con Paesi stranieri nel 2023 e nel 2024
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Current Antarctic Territorial Claims
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Final CEE of Proposed Construction and Operation of a New Chinese Research Station Victoria Land, Antarctica
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CHAPTER 2 - BECAUSE OF THE OTHER SEAS

Importance Chokepoint
=== Core Route Primary

Secondary Route . Secondary

- _. I

Dr. Jean-Paul Rodrigue, Dept. of Maritime Business Administration, Texas A&M University




La mappa del commercio marittimo internazionale
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The internet’s undersea world
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Urban Populations at Risk 2050s
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Figure 8. U.S. Coastal Vulnerability Index for the Atlantic, Pacific, and Gulf of Mexico
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Source: U.S. Geological Survey, National Assessment of Coastal Vulnerability to Sea Level Rise, at
http://woodshole.er.usgs.gov/project-pages/cvi/images/largenat.jpg. Full 2001 data series available at
http://pubs.usgs.gov/dds/dds68/. Figure modified by CRS.

Notes: Although the USGS assessment did not analyze the coastal vulnerability of the Alaska, Hawaii, territories,
or insular areas, the USGS analyzed some portions of those coasts. For example, a USGS-National Park Service
collaboration provides information on some coastal shorelines in Alaska, Hawaii, Virgin Islands, American Samoa,
and Guam at http://woodshole.er.usgs.gov/project-pages/nps-cvi/parks/parklist.html.

Da Folger-Carter 2016




ASIAN CITIES AT RISK DUE TO SEA-LEVEL RISE
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Flood-prone

2-10 yr
Responses
ik = Investments in flood defense structures: dikes, river embankments, improvement of waterways,
Flood prone modernization of the drainage infrastructure and pumping stations
50-100 yr = Increasing the water retention capacity, e.g. green and other infrastructure such as rooftop rainwater
collection, green roofs, permeable pavements, and temporary retention of drainage water in public
3 = - : areas such as basketball courts and parking garages
. . = Upstream water retention ponds
Fig. 12. Flood-prone zones of Manila. Image - Solid waste collection
; — . ; = Households in vulnerable areas adapt to flooding by raising floors and adding more floors to their
. [\/] dwellings
Credlt' Government Of the Phlllpp 1nes ’ mnes = Flood forecasting and early warning systems and community-based flood risk management
. = Improved institutional structure to deal with flood management
and Geosciences Bureau. .

Relocation of the informal settlers from the most vulnerable neighbourhoods (inhabited by the poorest
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Cyberspace <3 *"ﬁc‘ :
The Role and Relevance of the Maritime Domain e = A, '
in an Urban-Centric Operational Environment i . o Human Domain
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The “nine-domain challenge” of the urban,
networked littoral.

Kiel / Norfolk Source: David Kilcullen; Presentation at the Maritime Urbanisation Community of Interest Workshop in
2011 Hampton Roads, February 2015




Reimagining the
Character of Urban

Operations for the
US. Army

How the Past Can Inform the Present
and Future

Gian Gentile, David E. Johnson, Lisa Saum-Manning,
Raphael S. Cohen, Shara Williams, Carrie Les, Michael Shurkin,

Brenna Allen, Sarah Soliman, James L. Doty llI

Figure 3.2
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Venice

RSLR SSP 2.6, IPCC + VLM
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Infrastrutture critiche sottomarine nel Mediterraneo

Il territorio italiano & parte di un'articolata rete infrastrutturale sottomarina composta da cavi per le telecomunicazioni,
gasdotti ed elettrodotti la cui tutela costituisce una priorita per la sicurezza nazionale, anche in considerazione della
posizione strategica del nostro Paese nell’area mediterranea.
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da Rapporto DIS 2023




WICH EPILOGUE?

S o ‘ . .

NG NG More of these issues will happen A
°® @@' ® with climate change and the ageing
| population

The population decline is particularly severe in
the country side, as the Japanese regroups in
cities, and mostly in the Kanto and Kansai areas.

RAPID AGING

oo, 1IRTET100T O

it =
i f 423595878 = '
N 050, AMATETETET g |
- ATATRTRTRT

L Fi
-

200 MILLION: 15%: 20 YEARS: =
Number of senior citizens Percentage of persons Time needed for Viet Nam . s
in the PRC by 2015 aged 65 and older to make the transition et Capies
in Malaysia by 2050 from aging to aged ®
The country now has : v
i morlci Eenior cmztejns_ 1 ;’(I)l;gls triple Japan: 26 YEARS H
than all European Union the ercentage
countries :g‘r!nbined. of XS%. . Thaland ST ;

... and although it is tempting to think that population transfer may occur from
other countries in Asia, similar issues are rising in East Asia, and one should not
count on those countries to bridge the population gap, especially in a slowing
economy (Japan won’t have the shine it enjoys today).

da Gomez 2022




Shown is the age distribution of the world population — by sex — from 1950 to 2018 and the UN Population Division's projection until 2100.
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Da World Economic Forum 2025



THANKS FOR YOUR ATTENTION!

piero.cimbollispagnesi@uniroma.it
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