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s, extreme tides, storm surge, inundation, erosion,

_.:.'-level change”) will affect where we can live and work.
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submergence for countries with at
least 5o million people living on
land affected by long-term sea-
level projection based on the 1,280
PgC emissions (“business as usual” el
through the 21°t century).
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THE BURNING QUESTIONS:

How many people will migrate due to
sea-level change? Where? When?

Are outcomes already
determined or do we
h‘ave choices?

R T . =




nature THE
ARGUMENT:

climate change

Comment | Published: 26 November 2019

Meeting the looming policy challenge of

sea-level change and human migration ]) Yes, exposure
D. J. Wrathall &2 V. Mueller, P. U. Clark, A. Bell, M. Oppenheimer, M. Hauer, S. Kulp, E. may trigger
Gilmore, H. Adams, R. Kopp, K. Abel, M. Call, J. Chen, A. deSherbinin, E. Fussell, C. Hay, . .
B. Jones, N. Magliocca, E. Marino, A. Slangen & K. Warner mlgl"athn oo
Nature Climate Change 9, 898-901(2019) | Cite this article 2) B *
...But policies
1654 Accesses | 82 Altmetric | Metrics D
determine
Minimizing the adverse consequences of sea-level change presents a :
everything else.
key societal challenge. New modelling is necessary to examine the y g
implications of global policy decisions that determine future 3) K e y nee d..
greenhouse gas emissions and local policies around coastal risk that

influence where and how we live. P 0, l le L(lb S



Net CO, emissions (Gt CO, yr™)

Emissions = Exposure

g >1,000 ppm CO.eq 5D O
100+ (172 scenarios, RCP8.5) >
, 720-1,000 ppm :
™ a8 scenarios, RCP6) Relative to
- 1850 -1900
80 580-720 ppm /
(144 scenarios, RCP4.5)
480-580 ppm B
(509 scenarios, no equivalent RCP) g = =
60+ _4 430-480 ppm ;/ =
_— (116 scenarios, RCP2.6) . ///;
2014 estimat / - pi
estimate s 2.0-3.7 °C
404
- N . -
20+ N
e 42
Historical 3
0 emissions . T S
\\_, : D D G
Net-negative global emissions \}\\ |
'20 T T T T T "
1980 2000 2020 2040 2060 2080 2100

Year

10.4 mil

lon

3.2

—

0.3

0.1
MIA (Millions)

NO

Strauss et al. 2015



Exposure and adaption over time
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Near-term interactions of sea-level change,
migration and policy

Elevation above sea level

a) Current and future risk of
exposure to sea-level rise

b) Many migration dynamics emerge
simultaneously. '
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Bangladesh already seeing the

effects of coastal inundation: Density
of coastal settlements that existed prior to 1990
but were inundated between 1990 and 2015




An agent-based model of migration and sea-level change:
Migration, Intensification, awnd Diversification as Adaptive Strategies (MIDAS)
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An agent-based model of migration and sea-level change:
Migration, Intensification, and Diversification as Adaptive Strategies (MIDAS)

Sample run —
simulating a
complete shock
to coast

n = 2000 agents; Year 3, Period 0 of 4




Finding: Migration toward the coast!
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SIMULATING MIGRATION and POLICY
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...then we can answer:
how many migrants?

When?¢ Where? And
what can we do?

1l, national and
ational scales.
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A forecast of the timing, locations, sequence
and likeliest destinations of populations
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Migration dynamic
given future
investments in
adaptation

a. Concentration of
migration flows to
single destinations

b. Abandonment

c. Resettlement

d. Adaptation
limits and
migration

Interactions of sea-level change, migration
and adaptation policy over time

c) One projection of sea-level change

with associated adaptation
Interventions and migration
outcomes.



