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Supplementary material

Figures

Fig. A. 1: Components of the absolute difference between the coastal and basic approach in population
exposed to 1 in 100-year coastal floods under medium SLR in RCP 6.0 (in million).

Fig. A. 2: Share of urbanisation and coastal migration on the relative difference between the coastal and
basic approach in population exposed to 1 in 100-year coastal floods under medium SLR in RCP 6.0.

Fig. A. 3: Population exposed to 1 in 100-year coastal floods under different regionalisation approaches
and SLR projections.

Fig. A. 4: Absolute Difference (respective approach minus basic approach) in population exposed to 1 in
100-year coastal floods under the lowest and highest SLR variant (in millions). Note the different
scales of the y-axis.

Fig. A. 5: Percentage of global population exposed to 1 in 100-year coastal floods for medium SLR
projections in RCP 6.0. Constant represents the year 2000 baseline population.

Fig. A. 6: Population exposed to 1 in 100-year coastal floods per continent based on different
regionalisation approaches under medium SLR in RCP 6.0.

Fig. A. 7: Absolute difference (respective approach minus basic approach) in population exposed to 1 in
100-year coastal floods per continent under low and high SLR projections.

Fig. A. 8: National population exposed to 1 in 100-year coastal floods based on different regionalisation
approaches under medium SLR in RCP 6.0.

Fig. A. 9: Absolute difference (respective approach minus basic approach) in population exposed to 1 in
100-year coastal floods for four countries under low and high SLR projections

Tables

Table A. 1: Relative difference in population exposed to 1 in 100-year coastal floods in 2100 between
coastal and basic approach per continent [in %].
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Fig. A. 1: Components of the absolute difference between the coastal and basic approach in population exposed to 1 in 100-year
coastal floods under medium SLR in RCP 6.0 (in million).
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Fig. A. 2: Share of urbanisation and coastal migration on the relative difference between the coastal and basic approach in
population exposed to 1 in 100-year coastal floods under medium SLR in RCP 6.0.
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Fig. A. 3: Population exposed to 1 in 100-year coastal floods under different regionalisation approaches and SLR projections.
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Fig. A. 4: Absolute Difference (respective approach minus basic approach) in population exposed to 1 in 100-year coastal floods under the
lowest and highest SLR variant (in millions). Note the different scales of the y-axis.
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Fig. A. 5: Percentage of global population exposed to 1 in 100-year coastal floods for medium SLR projections in RCP 6.0. Constant represents
the year 2000 baseline population.

Fig. A. 5 illustrates the relevance of using socioeconomic scenarios in coastal impact assessments. It shows the share
of population exposed to flooding for all SSPs based on the four tested approaches and additionally for a scenario
where population remains constant at the year 2000 levels. In this scenario, the share of population exposed to a1 in
100-year coastal flood under medium SLR in RCP 6.0 increases steadily from ~1.6% in 2000 to ~2.1% in 2100. In the
basic approach, the share decreases or remains constant until 2040 in all scenarios, although the absolute exposed
population increases (compare with Fig. 2 in the manuscript). In 2100 the share of population exposed ranges from
~1.2% in SSP4 to 1.7% in SSP5. In the coastal approach, the share of exposed population does increase only in SSP1
and SSP5 continuously until 2100 and exceeds the constant scenario. The other SSPs remain at their year 2000 level
or decrease. The share of population exposed ranges from 1.5% in SSP3 to 2.4% in SSP5. The general patterns of the
dynamic approach follow the ones described for the basic approach but the share of exposed population is ~ 0.05%
higher. The general patterns of the urban approach follow the ones described for the coastal approach but are
considerable lower for SSPs 1 and 5.Although the population is not changing in the constant scenario at all, the SLR-
related increase of the floodplain leads to an increase in exposure to 1 in 100-year coastal floods. This should be kept
in mind when interpreting results based on such assessments.
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Fig. A. 6: Population exposed to 1 in 100-year coastal floods per continent based on different regionalisation approaches under medium SLR in RCP 6.0.
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Fig. A. 7: Absolute difference (respective approach minus basic approach) in population exposed to 1 in 100-year coastal floods per continent
under low and high SLR projections.



Table A. 1: Relative difference in population exposed to 1 in 100-year coastal floods in 2100 between coastal and basic approach per continent
[in %].
RCP 2.6 RCP 4.5 RCP 6.0 RCP 8.5
low med  hig low med  hig low med  hig low med  hig
SSP1 407 383 361 395 372 348 392 369 346 372 344 320
SSP2 354 332 305 344 320 286 340 317 282 320 28.0 243
Africa SSP3 310 306 301 308 304 296 308 304 295 304 294 284
SSP4 643 619 587 632 606 560 629 602 555 606 552 498
SSP5 575 541 502 559 523 474 554 518 469 523 46.7 414
SSP1 4577 457 457 457 4577 456 457 457 456 457 456 455
SSP2 166 167 168 166 167 168 166 16.7 168 167 168 17.0
Asia SSP3 118 118 118 118 118 118 118 118 118 11.8 118 119
SSP4 244 245 247 245 246 248 245 246 248 246 248 250
SSPS 477 477 478 477 478 479 4777 478 479 478 479 48.0
SSP1 3.6 3.7 3.7 3.6 3.7 3.8 3.6 3.7 3.8 3.7 3.8 3.8
SSP2 33 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 34
Europe SSP3 04 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5
SSP4 7.0 7.0 7.0 7.0 7.0 7.1 7.0 7.0 7.1 7.0 7.1 7.2
SSP5 198 199 201 198 200 202 199 200 202 200 202 204
SSP1 183 180 177 181 179 176 181 178 176 179 175 172
et ArrErie SSP2 163 168 171 166 170 172 166 171 172 170 171 16.6
and the SSP3 127 128 128 127 128 127 127 128 127 128 127 122
Caribbean SSp4 214 218 221 216 220 221 217 220 220 220 220 213
SSP5 450 455 459 453 458 46.0 453 458 459 458 459 452
SSP1 43 4.3 4.4 4.3 4.4 4.4 4.3 4.4 4.4 4.4 4.4 4.5
SSP2 129 126 124 127 125 123 127 125 123 125 123 120
Mi‘fc;” SsP3 83 83 82 83 82 82 83 82 81 82 81 80
SSP4 172 169 167 170 168 166 170 168 16.6 168 165 16.2
Ssps 379 376 373 377 315 372 376 374 371 375 371 368
SSP1 113 114 116 1123 115 116 114 115 116 115 116 114
SSP2 282 282 282 283 283 282 283 283 282 283 282 282
Oceania SSP3 13.6 137 137 137 137 138 137 137 138 13.7 138 139
SSP4 390 391 390 391 391 390 391 391 390 391 39.0 387
SSP5 570 570 570 570 570 569 570 570 569 570 569 56.8
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Fig. A. 8: National population exposed to 1 in 100-year coastal floods based on different regionalisation approaches under medium SLR in RCP
6.0.

Urbanisation projections, costal migration and data inconsistencies have a considerable influence on exposure. To
demonstrate this, we analyse the difference in exposure between approaches on national level for the U.S.A., India,
China and Cote d’Ivoire. The differences in these four countries result from distinct patterns across three continents.

For the U.S.A. the difference between the approaches in SSPs 1-4 is < 350,000 (6.5% relative difference) (see Fig. A.
8 for absolute numbers on exposure and Fig. A. 9 for differences to the basic approach). In SSP5 the absolute
difference between the approaches is up to 2 million, which translates into a relative difference of 25%. These high
differences in SSP5 result from the assumption in the coastal approach of coastal areas being more attractive than
inland areas thus attracting more population (Merkens et al. 2016). The good agreement in exposure between the
approaches for the other SSPs results from a high urbanisation level of 80% in the base year (UN 2015) and a low
urbanisation gain of 17% until 2100 in all SSPs (Jiang and O’Neill 2017), which also leads to relatively small urban
sprawl (difference between dynamic and urban approach).
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Fig. A. 9: Absolute difference (respective approach minus basic approach) in population exposed to 1 in 100-year coastal floods for four
countries under low and high SLR projections

For India, exposure in 2100 is projected to be highest under SSP3 for all approaches with ~20 to 27 million people.
Different to the U.S.A., we find the urban approach leading to higher estimates in exposure than the coastal approach.
This is due to a negative observed growth difference, which means that for India coastal areas were less attractive than
inland areas. In the coastal approach, this observation is assumed to persist. The high difference between the urban and
the dynamic approach illustrate that urban sprawl leads to a considerable reduction of exposure compared to the
assumption of static urban extents. As both, urban sprawl and migration to the inland lead to a reduction of exposure;
we expect all regionalised approaches to overestimate exposure, whereas we assume that the dynamic approach leads
to the best estimates in this case.

The opposite applies to Cote d’Ivoire. The exposure in 2100 based on the coastal approach is up to 5.5 time higher
than based on the other approaches. We find the highest absolute differences in SSP4 (~ 5 million). This is partly due
to the high gain in urbanisation level (increase from 43% in 2000 to 94% in 2100) and a high projected increase of
population from 16.5 million in 2000 to 53 million in 2100 (UN 2015; Jiang and O’Neill 2017). We suspect a high
positive observed growth difference to be the major driver of the considerably higher exposure in the coastal approach
(high difference between coastal and urban approach), which is maintained for SSPs 2-5. In SSP1 the urban growth



difference for coastal and inland areas is set to zero, which implies no differences in growth rates for cities and leads
to the lowest difference to the other approaches. We consider that in the coastal approach overestimates the exposed
population for Cote d’Ivoire. Although other studies project the population of Abidjan (a coastal city) to grow by 4.7
times between 2010 and 2100 (Hoornweg and Pope 2016), the comparison between the dynamic and the urban
suggests, that the city will extent to less flood prone areas.

For China, we find the highest differences between the coastal and basic approach in 2100 with ~ 25 million (up to
80% relative difference) under SSP5. This is due to an increase in urbanisation level (35% in the base year to 94% in
2100) and, as already discussed for the U.S.A., the assumption of a high attractiveness of coastal areas in the coastal
approach. The difference between the urban and dynamic approach of ~ 8 million suggests that cities expand to less
flood prone areas, what leads to a considerable reduction of exposure compared to static urban extents. The difference
of ~5 million in exposure for 2005 is due to inconsistencies in the UN (2015) and CIESIN et al. (2011b) data used to
determine base year urbanisation in the coastal SSPs. However, even if the absolute differences in exposure for years
later than 2010 were reduced by 5 million, the differences between the coastal and the other approaches would still be
notable.
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