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Appendix A 

Supplementary Tables A 
Table A1 EAD in million USD per year for river flood for historical and future simulations 
with a without bias correction. The socio-economic conditions (economic exposure and 
urban extent) are fixed to the year 2000. The historical simulations for the GCM show the 
large uncertainty associated with GCMs with the EAD estimate ranging from 11.2 to 148.8 
million USD. The future simulations show that applying the delta-change method has a 
strong influence on the results with large differences in which combination of RCP and GCM 
results in the highest damage. For example, the HadGEM2ES model (without bias 
correction) results in the lowest EAD, however as the model projects the largest relative 
increase, it result in the highest EAD when applying the delta-change method. Overall, the 
range in future projections does not differ that much after bias correction: from 15.6 to 158.6 
without bias correction and from 47.3 to 142.6 with delta-change method. 

Reanalysis climate data historical rcp2.6 rcp4.5 rcp6.0 rcp8.5 
EU-WATCH 75.0 N/A N/A N/A N/A 
GCMs without bias 
correction 

     

NorESM1M 148.6  97.9 98.7 146.7 125.1 
MIROCESMCHEM 73.3  61.0 64.4 56.7 57.1 
IPSLCM5ALR 131.4 107.9  145.8  134.1  158.6 
HadGEM2ES 11.2  15.6 21.3  17.4 18.7 
GFDLESM2M 102.4  76.0 86.7  64.6  79.8 
GCMs based on the delta 
change method 

     

NorESM1M N/A 49.4 49.8 74.0 63.1 
MIROCESMCHEM N/A 62.4 65.9 58.0 58.4 
IPSLCM5ALR N/A 61.56 83.2 76.5 90.5 
HadGEM2ES N/A 104.5 142.6 116.5 125.2 
GFDLESM2M N/A 55.7 63.5 47.3 58.4 
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Table A2 Summary of spatial data used for the urban simulations 

Data Type Date Information Used in Source 
Digital 
elevation 
model 
(DEM) 

2000 Raster, 1-km 
resolution 

Calculating 
slope 

CGIAR Consortium for 
Spatial Information 
(CGIAR-CSI 2008) 

Slope  2000 Derived from the 
DEM 
1-km resolution 

Land Change 
Model 
(LCM) 

--- 

Land cover 
map 

 
2000 

Raster, MODIS v5;  
463-m resolution 

LCM (Friedl et al., 2010) 

Urban 
extent map 

 
2000 

Raster, MODIS v5;  
463-m resolution 

Deriving 
urban 
population 
density, LCM 

(Schneider et al., 2009) 

Major 
roads1 

2000 Vector  
 

Computing 
weighted 
distance to 
roads 

Global Roads Open Access 
Data Set (gROADS) 
(CIESIN et al., 2013) 

Weighted 
distance to 
roads 

2000 Raster; 1 km 
resolution 
 

LCM --- 

Population 
density2 

2000 Raster; 1km resolution Deriving 
urban 
population 
density, LCM 

Global Rural Urban 
Mapping Project (CIESIN 
et al., 2011) 

Exclusion 
mask 

2010 Protected areas with 
International Union 
for Conservation 
status (IUCN-PAs)3 
and inland water 
bodies 

LCM World Database on 
Protected Areas (WDPA 
2010); 
(Friedl et al., 2010) 

1We assume the road network remains the same throughout the simulation period. This is 
likely to be an underestimate of the road network.  
2We assume that the population density distribution across space will not change 
substantially through 2030. 
3A few urban pixels in the initial urban maps may fall into the existing IUCN-PA. We assume 
there will be no growth around those urban areas that are within an IUCN-PA. 
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Table A3 Comparison of mean of the annual maximum discharge. The source of the data is 
the Catalogue of rivers for southeast Asia and the Pacific Volume I and V (Tachikawa et al., 
2004; Takeuchi et al., 1995). 

River Citarum Ciliwung 
Location Tanjungpura Kampung Kelapa 
Coordinates -6.3333 

107.3167 
-6.4561 

106.8033 
Catchment area (km2) 5.97 211 
Observation period 1969-1977 2002-2006 
Qmax 

(m3/s) 
1.250.0000 415.4 

Qmax/A  
(m3/s/100km2) 

20.9 196.9 

Mean Qmax 

 (m3/s) 
851.0 205.7 

Mean Qmax/A 
 (m3/s/100km2) 

2.86 97.5 

Table A4 Comparison of observed sea levels with a 10-year return period and the extreme 
sea levels in DIVA. Table showing the extreme sea levels with a return period of 10 year 
based on observed sea levels at 13 locations and the nearest coastal segment in DIVA. The 
sea level observations are from the archives of the University of Hawaii 
(http://uhslc.soest.hawaii.edu/). We only used the annual maxima method to estimate to 
extreme sea level for stations with a record of more than 5 years. 

Station 
name 

Region Observed 
RP10 

DIVA 
RP10 

Absolute 
difference 

(m) 

Relative 
difference 

(%) 
Benoa Sumatra 0.6 1.7 1.0 164 

Lembar 
Nusa 
Tenggara 1.5 2.1 0.6 42 

Prigi Java 1.5 2.3 0.8 55 
Saumlaki Maluku 0.8 2.8 2.0 262 
Meneng Java 1.3 2.1 0.8 66 
Manado Sumatra 1.7 1.3 -0.4 -23 
Sabang Sumatra 1.0 1.7 0.6 62 

 Average   0.8 90 
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Table A5 Regional urban forecasts by probability quartile range for 2030 
 Provinces in order of  
geographical unit 

Urban extent ca. 
2000 (km2) 

% of 
total 
urban 
land 

New urban land by probability quartile range 
(regional percentage) 

(regional %) >0-25 25-50 50-75 >75-100 

Java 

Banten 314 (3.4) 2.8 2423 (25.9) 526 (5.6) 159 (1.7) 1262 (13.5) 

W. Java  1992 (5.4) 17.9 13619 (36.8) 2480 
(6.7) 

914 (2.5) 4654 (12.6) 

C. Java  
2192 (6.4) 19.7 15915 (46.3) 3268 

(9.5) 
850 (2.5) 3827 (11.1) 

E. Java  
1926 (4.0) 17.3 18910 (39.3) 3758 

(7.8) 
1152 
(2.4) 

4649 (9.7) 

DKI Jakarta 572 (84.2) 5.2 0 (0) 2 (0.3) 0 (0) 89 (13.1) 
 DI Yogyakarta 194 (6.1) 1.7 1407 (44.2) 269 (8.4) 70 (2.2) 360 (11.3) 
  

      

Sum
atra 

Aceh 124 (0.2) 1.1 3742 (6.6) 263 (0.5) 63 (0.1) 175 (0.3) 
Bangka-
Belitung Is. 

47 (0.3) 0.4 989 (5.9) 36 (0.2) 2 (0) 17 (0.1) 

Bengkulu 64 (0.3) 0.6 729 (3.6) 22 (0.1) 3 (0) 19 (0.1) 
Jambi 123 (0.3) 1.1 2175 (4.4) 77 (0.2) 5 (0) 66 (0.1) 
Riau 144 (0.2) 1.3 3377 (3.8) 109 (0.1) 8 (0) 145 (0.2) 
Riau Islands 58 (0.7) 0.5 685 (8.1) 57 (0.7) 10 (0.1) 103 (1.2) 
Lampung 81 (0.2) 0.7 3891 (11.6) 131 (0.4) 23 (0.1) 176 (0.5) 
W. Sumatra  77 (0.2) 0.7 1642 (3.9) 145 (0.3) 25 (0.1) 162 (0.4) 
S. Sumatra  341 (0.4) 3.1 4874 (5.6) 110 (0.1) 26 (0) 126 (0.1) 

 N. Sumatra  517 (0.7) 4.7 7102 (9.8) 342 (0.5) 62 (0.1) 520 (0.7) 

Sulaw
esi 

Gorontalo 49 (0.4) 0.4 1008 (8.4) 55 (0.5) 10 (0.1) 10 (0.1) 
W. Sulawesi  24 (0.1) 0.2 618 (3.8) 46 (0.3) 4 (0) 16 (0.1) 
S. Sulawesi  266 (0.6) 2.4 5744 (12.4) 377 (0.8) 76 (0.2) 301 (0.7) 
C. Sulawesi  133 (0.2) 1.2 2325 (3.8) 96 (0.2) 5 (0) 44 (0.1) 
S.E. Sulawesi  243 (0.7) 2.2 3650 (10.1) 51 (0.1) 10 (0) 41 (0.1) 

N. Sulawesi  192 (1.3) 1.7 2062 (14.1) 69 (0.5) 8 (0.1) 44 (0.3) 
Kalim

antan 

W. Kalimantan  95 (0.1) 0.9 1669 (1.1) 69 (0) 17 (0) 130 (0.1) 
S. Kalimantan  157 (0.4) 1.4 3668 (9.8) 143 (0.4) 17 (0) 118 (0.3) 
C. Kalimantan  228 (0.1) 2.1 4240 (2.8) 15 (0) 0 (0) 0 (0) 

E. Kalimantan  
170 (0.1) 1.5 2472 (1.3) 67 (0) 10 (0) 151 (0.1) 

M
aluku 

islands 

N. Maluku 44 (0.1) 0.4 568 (1.8) 6 (0) 3 (0) 19 (0.1) 

Maluku 
58 (0.1) 0.5 992 (2.1) 31 (0.1) 3 (0) 19 (0) 

Lesser Sunda 
islands 

W. Nusa 
Tenggara  

213 (1.1) 1.9 2647 (13.4) 360 (1.8) 59 (0.3) 372 (1.9) 

E. Nusa 
Tenggara  

113 (0.2) 1.0 3747 (8) 107 (0.2) 25 (0.1) 82 (0.2) 

Bali 187 (3.3) 1.7 1472 (26.3) 261 (4.7) 69 (1.2) 315 (5.6) 

W
estern 
N

ew
 

Papua 132 (0.0) 1.2 2567 (0.8) 55 (0) 14 (0) 19 (0) 
W. Papua  33 (0.0) 0.3 813 (0.8) 39 (0) 7 (0) 0 (0) 

 National total 11,103 (0.6) 100 123,248 
(6.5) 

13,591 
(0.7) 

3749 
(0.2) 

18,031 (1.0) 
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Supplementary Figures A 

 

Figure A1 PDF for population projection in Indonesia in 2030. Fitted probability density 
function for projection population of Indonesia in 2030. On the vertical axis, f(x) indicates 
the probability density, whereas x indication the projection population by 2030. The vertical 
lines indicate the 2.5th and 97.5th percentiles. 

 
Figure A2 Urban land per capita as a function of GDP. Fitted probability density function for 
projection population of Indonesia in 2030. On the vertical axis, f(x) indicates the probability 
density, whereas x indication the projection population by 2030. The vertical lines indicate 
the 2.5th and 97.5th percentiles. 
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Figure A3 The mean annual maximum discharge (Qmax) in m3/s for each grid cell (0.5° × 
0.5°) in PCRGLOB-WB (1969-1999). 

 

Figure A4 Maps illustrating the decrease in flood risk for river and coastal flood risk for 
different adaptation strategies for 2030 relative to no adaptation. Reduction in river flood 
risk for the mean ensemble of RCP6.0 when applying the medium enforcement level of 
spatial planning (A) and when applying a 1-in-50 year protection standard (B) . The reduction 
in coastal flood risk when applying medium enforcement level of spatial planning; (C) and 
when applying a 1-in-50 year protection standard (D). 
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Appendix B 

Supplementary Notes B 

Supplementary Note B1: First verification of GSTM over 2007  
This Supplementary Note provides additional information about the Global Tide and 
Surge Model (GTSM). GTSM is also capable of simulating tides when forced with the 
tidal potential (Accad and Pekeris, 1987). For a first verification of the model, we used 
2007 as an example year for which we analyse three model runs, which simulate: the total 
water level (i.e. tides and surges combined); and the tidal level and surge level separately. 
The model performance measured as RMSE is 0.32 m (s.d. is 0.28 m), 0.30 m (s.d. is 
0.29 m), and 0.10 m (s.d. is 0.04 m) for the total sea level, tide level and surge level, 
respectively. This shows that the largest model error can be attributed to the 
representation of tides. For storm surges, on the other hand, there is generally a good 
agreement between modelled and observed levels. Figure B1 provides more detailed 
information and shows the performance of GTSM for the different sea level 
components and for each observation station. The tidal characteristics are not yet 
adequately reproduced by the model, because not all physical processes that are relevant 
on a global-scale are included at this stage of the development of GTSM. An important 
term that is not fully included yet is self-attraction and loading (SAL), which is the 
gravitational potential of the moving water masses themselves and their capability of 
modi
approximation of SAL by reduction of the gravitational constant by 10%, implying that 
the SAL effects are uniform at every place on earth. On a global-scale, SAL has a strong 
influence on the tidal representation (Egbert and Ray, 2000), and can lead to changes in 
the tidal amplitudes of 10% or more and can change phases by 30° or more. Another 
term that plays a significant role in dissipating tidal energy on a global-scale (Egbert and 
Ray, 2000) is the generation of internal tides. Internal tides are produced in stratified 
waters where tides interact with steep bottom topography (e.g. along the mid-ocean 
ridges) and stratification in deep water. In the current version of GTSM this is modelled 
as an additional linear friction component. 

Because of weak performance of GTSM to simulate tides at this stage, we decided to 
rely on FES2012 (Carrere et al., 2012) for the tidal component for the full (1979-2014) 
time series. Using two separate models implies that non-linear interaction between tide 
and surge, that occur when the surges affect the propagation of the tidal wave and vice 
versa, cannot be not included. We calculated the surge levels including the surge-tide 
interaction by subtracting the tide from the total sea level. This showed that the inclusion 
of surge-tide interaction does not lead to an improvement of the model performance on 
a global-scale, both model runs for 2007 have a RMSE of 0.10 m (s.d. is 0.04). Overall, 
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the mean RMSE across all stations decreases from 0.30 m (s.d. is 0.29) to 0.15 m (s.d. is 
0.16) after implementing the tidal levels from FES2012. 

To check whether the Charnock constant has a significant influence on the model 
performance and for which value the model performs best, we carried out different test 
runs with a simulation period of one month (January 2007), where we vary the Charnock 
constant between 0.03 and 0.05. Using a higher parameter value of 0.05 results in a lower 
RMSE for 92 validation sites. However, generally the improvements are very small 
(<0.01m). A lower parameter value of 0.03 increases the model performance with more 
than 0.05 m for 71 stations. Adjusting the Charnock parameter does not lead to an 
improvement of RMSE on a global-scale, and for consistency with the ECMWF climate 
model, we chose to maintain the 0.041 value for the Charnock parameter. 

Supplementary Note B2: Tropical cyclones 
To assess whether the performance of the model declined due to incidence of tropical 
cyclones, which are only weakly represented in the meteorological fields of the ERA-
Interim climate reanalysis, we developed a global map with the tropical cyclone 
frequency. Such maps have been published in literature, for example by Peduzzi et al. 
(2012), which is also underling the tropical cyclone analysis of the Global Assessment 
Report on Risk Reduction published by the UNISDR (2013). The data are however not 
available for download. We therefore used the historical observations of tropical 
cyclones events (1979  2013) from IBTrACS dataset v03r06 (Knapp et al., 2010). Based 
on the more than 1,600 storm tracks, we calculated the frequency of the occurrence of 
tropical cyclones based on a 0.5 degree grid and using the Kernel Density tool, followed 
by a smoothing filter (Figure B2). After we created the frequency distribution, we defined 
four different risk categories: no risk for cells where no tropical cyclones occurred, low 
risk for the lowest 40% of the frequency distribution, mediate risk for 40-70% of the 
frequency distribution and high risk for the of the frequency distribution, and assigned 
these each observation station of the UHSLC dataset (Figure B2). The frequency 
distribution is oversimplified as we do not account for different wind speeds and storm 
size. In general there is however a good resemblance between the maps published in the 
literature mentioned above and as our only interest is to define whether areas are prone 
to tropical cyclones or not, we consider the map valid for that purpose. In the validation 
analysis we compare observations that have no to low risk (the lowest 40% of the 
frequency distribution) to observation stations that have a moderate to high risk (the 
highest 50% of the frequency distribution) to tropical cyclones. This means that close to 
40% of the observation stations are prone to the occurrence of tropical cyclones.
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Supplementary Figures B 

 
Figure B1 GTSM performance over 2007 for surges and tides . GTSM performance over 
the year 2007 measured as the RMSE (m) for a, surge levels, which are simulated by forcing 
GSTSM with meteorological fields from ERA-Interim; and b, tidal levels where GSTM is 
forced by the tidal potential. 

 
Figure B2 Observation stations (UHSLC dataset). Map showing the locations of the 472 
observations stations that are used for validation. The colour indicates how many years of 
observations are available. The UHSLC dataset can be found at 
http://uhslc.soest.hawaii.edu/.  
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Figure B3 GTSR performance over 1980-2011 for surges and tides. GTSR performance 
over the period 1970-2011 measured as the RMSE (m) for a, surge levels, which are simulated 
by forcing GSTSM with meteorological fields from ERA-Interim4; and b, tidal levels 
modelled with FES2012. 

 
Figure B4 Tropical cyclone distribution. Global map of tropical cyclone hazard frequency 
distribution, including the frequency distribution divided into four risk categories (no, low, 
moderate and high risk) for observation stations of UHSLC. 
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Figure B5 Extreme sea levels with return periods of 10 and 1000 years. Maps showing the 
height of extreme sea levels (based on the best Gumbel fit) around the entire world's coastline 
for a, sea levels with a return period of 10 years (RP10); and b, levels with a return period of 
1000 years (RP1000). 

 
Figure B6 Inundation extent for a flood with a return period of 100 year . The inundation 
maps shown here are based on a simple bathtub approach without flood protection, and 
show the inundation extent for a flood with a return period of 100 year for: a, the west coast 
of the USA; b, northwest Europe; and c, South Asia.  
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Figure B7 Absolute and relative exposure to flood with a return period of 100 year. he 
exposure maps shown here show the population exposed to a flood with a return period of 
100 year per country expressed as: a, the absolute number of exposed people); and b, relative 
to the total population.  
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Appendix C 

Supplementary Figures C 

 
Figure C1 Map showing the Mean Dynamic Topography (MDT), which is the mean sea 
surface height above the EGM96 geoid, for the centroid of each DIVA segment. The mean 
sea surface has been computed using a 15-year of TOPEX/POSEIDON, ERS-2, GFO, 
JASON-1, ENVISAT mean profile and the 2 168-day non repeat cycle data of the ERS-1 
geodetic phase by Schaeffer et al. (2012) and is distributed online by Aviso 
(http://www.aviso.altimetry.fr/). The MDT has been used to convert the vertical reference 
level of the GTSR extreme sea-from mean sea level to the EGM96 geoid, which is the vertical 
reference level of SRTM elevation. 

 
Figure C2 Scatter plots for the a, b and c the DCESL sea levels with a return period of 
respectively 10, 100 and 1000 years, and d, e, and f the GTSR sea levels with a return period 
of respectively 10, 100 and 1000 years. The observation stations are separated based on their 
location in extra-tropical and tropical regions (i.e. prone to tropical cyclones). The coloured 
lines show the least-squares line for tropical and extra-tropical locations in respectively blue 
and red. The black line is the perfect-fit line. The classification into extra-tropical and tropical 
is based on Supplementary Note 2 and Supplementary Fig. 3 in Muis et al. (2016). 
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Figure C3 Maps showing the performance of DCESL and GTSR as the absolute error (m) 
between modelled and observed extreme sea levels. We show: a, the performance of DCESL 
levels with a return period of 100; and b, 1000 years; and c, the performance of GTSR with 
a return period of 100; and d, 1000 years. We use the 141 out of the 472 UHSLC stations 
that have > 25 year of data.  

 
Figure C4 Comparison of people exposure to 1 in 100-year sea levels on a country-scale 
when based on, a GTSR reference to mean sea level, and b, GTSR referenced to EGM96, 
and c, the effect of the correction for vertical datum expressed as the relative change 
compared to GTSR referenced to mean sea level. 
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Appendix D 

Supplementary Figures D 

 
Figure D1 Performance of modelled monthly mean sea levels against observed mean sea 

from GTSR time-series, and b) monthly mean sea levels from GTSR-ST time-series 
(including steric). 
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Figure D2 Range of seasonal cycle and month of peak seasonal cycle for the United States 
based on PMSL, GTSR and GTSR-ST. 
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Figure D3 Interannual variability ( expressed and the standard deviation and maximum 
range) for the United States based on PMSL, GTSR and GTSR-ST. 
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Figure D4 Sensitivities of the correlations to the use of different percentiles. Kendall rank 
correlation between different annual percentiles and SOIDJF. Annual percentiles are 
calculated based on the daily maxima from the combination of surge levels, tides and steric 
sea levels (GTSR-ST). We show a) the 90th percentile, b) the 95th percentile, c) the 99th 
percentile and d) the 99.9th percentile. We only show statically significant correlations (  = 
0.01).  

Figure D5 Sensitivities of the correlations to the use of different percentiles. Kendall rank 
correlation between different annual percentiles and SOIDJF. Annual percentiles are 
calculated based on the daily maxima from the combination of surge levels, tides and steric 
sea levels (GTSR-ST). We show a) the 90th percentile, b) the 95th percentile, c) the 99th 
percentile and d) the 99.9th percentile. We only show statically significant correlations (  = 
0.01) 
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Figure D6 Anomalies in flood exposure during a) La Niña years and b) El Niño years 
(compared with all neutral years). We show the relative change in flood exposure compared 
to neutral years (NEU) at sub national level (GADM level 2). We show all results, including 
insignificant results.  
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Appendix E 

Supplementary Figures E 

 
Figure E1 Evaluation of maximum 1-minute sustained surface winds (m s-1) for four major 
TCs. The upper, middle and lower panel show the wind intensities from ERA-Interim, 
EBTRCK, and H*wind for a) Hurricane Katrina, b) Hurricane Ike, c) Hurricane Irene, and 
d) Superstorm e Sandy.
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Figure E2 Evaluation of maximum 1-minute sustained surface winds (m s-1) for four major 
TCs. The upper, middle and lower panel show the wind intensities for ERA-Interim, 
EBTRCK, and H*wind for a) Hurricane Katrina, b) Hurricane Ike, c) Hurricane Irene, and 
d) Superstorm Sandy. The red rectangle in Figure S2 indicates the spatial domain of each 
panel. 

 
Figure E3 Model performance for Hurricane Katrina expressed as the Spearman's rho, 
RMSE (m), and the mean bias of the peak surge (%) for available observations. 
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Figure E4. Time series of surge levels for selected tide gauge stations during Hurricane 
Katrina (blue = observed; red= simulated). 

 
Figure E5 Model performance for Hurricane Ike expressed as the Spearman's rho, RMSE 
(m), and the mean bias of the peak surge (%) for available observations. 
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Figure E6. Time series of surge levels for selected tide gauge station during Hurricane Ike 
(blue = observed; red= simulated).  

 
Figure E7. Time series of surge levels for selected tide gauge station during Hurricane Irene 
(blue = observed; red= simulated).  
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Figure E8. Model performance for Hurricane Irene expressed as the Spearman's rho, RMSE 
(m), and the mean bias of the peak surge (%) for available observations. 

 
Figure E9. Time series of surge levels for selected tide gauge stations during Superstorm 
Sandy (blue = observed; red= simulated). 
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Figure E10. Model performance for Superstorm Sandy expressed as the Spearman's rho, 
RMSE (m), and the mean bias of the peak surge (%) for available observations. 

 
Figure E11 Scatter density plots of modeled and observed maxima for total sea levels derived 
from TC and ETC surge, and tides (EBTRCK, ERA-Interim and FES2012) for different 
regions. Results are shown for a) Western Gulf of Mexico, b) Eastern Gulf of Mexico, c) 
South Atlantic and d) Mid- and North Atlantic. Colors express the data density using 0.20m 
x 0.20m bins. The solid black line depicts the perfect fit, while the solid grey line depict the 
25% error margins. 
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Supplementary Tables E 
Table E1 Performance of the modelled surge and total sea levels in comparison with NOAA 
tide gauge observations. The TC events are the simulations from the TC tracks from 
EBTRCK1. The TC and ETC events are based on POT2. EBTRCK and ERA-Interim were 
merged by taking the highest surge for each time step. S.D. denotes the standard deviation. 

TC events 

 

Tide 
gauge 
stations 
included1 

Distance 
from TC 
track 

Number of 
observations 

Hit 
rate 
(%) 

Mean 
bias 
(m) 

Pearson's r 

Surge levels 
(EBTRCK) 

1 <500 km 2003 18  0.15  
S.D. 
0.28  

0.53 

 2 <500 km 758 25 0.08 
S.D. 
0.21 

0.74 

 1 <250 km 1146 33 0.07 
S.D. 
0.32 

0.72 

Surge levels 
(EBTRKC and 
ERA-Interim) 

1 <500 km 2487 36 0.06  
S.D. 0.2 

3 

0.77 

 2 <500 km 984 38 0.01 
S.D. 
0.14 

0.88 

 1 <250 km 1275 
 

43 0.01 
S.D. 
0.26 

0.81 

TC and ETC events 

Total sea levels 
(EBTRKC ,ERA-
Interim, and 
FES2012) 

1 <500 km 4957 59 0.22  
S.D. 
0.26 

0.89 

 2 <500 km 1857 48 0.11  
S.D. 
0.14 

0.84 

1 A value of 1 indicates that all tide gauge stations are included, whereas a value of 2 indicates that tide 
gauge stations that are located behind barrier island, in estuaries etc. are excluded.  


