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Supplementary Information

Performance of digital elevation models in the Viethamese Mekong Delta

Which one is the best? — On the local validation of global satellite-based digital elevation models: Comparison with local
point elevations

Extracting local point elevations from the respective global DEMs in form of a spot height comparison reveals similar results
as the spatial comparison with TopoDEM_v2 and yields only slight changes in the error and height residual statistics. For
most of the DEMs which are comparably higher than indicated by local elevation, error metrics lower by ca. 2—5 cm
compared to the statistics of the comparison to TopoDEM_v2 (Table 2; Supplementary Table 1). For those DEMs that
perform already well in comparison with TopoDEM_v2 (i.e. DeltaDTM) or are on average consistent with the local data (i.e.
CoastalDEM v2.1), pointwise determined average errors slightly increase and height residuals become (more) negative while
for GLL-DTM v2, at least mean error reduces further. This pattern holds true for the comparison with low-lying spot heights
(i.e. <10 m) as well (Table 2; Supplementary Table 2). Probably the most remarkable difference between DEM spatial
comparison and validation by local point elevations is the decrease of median height residual for SRTM by 13—14 cm to 0.04
m for point elevation comparison with all and only low-elevation spot heights, respectively (Supplementary Tables 1 and 2).
However, we do not consider these slight changes as significant but rather explain them by respective capacities and
limitations to resolve local point settings. Instead, we interpret the results of this point elevation comparison being similar to
outcomes of the spatial comparison with TopoDEM_v?2 and to strengthen our overall finding that among the assessed DEMs,
most recently processed coastal elevation data provides the most accurate results, of which we strongly recommend the usage
of DeltaDTM v1 referenced to local continuous, actual MSL, which shows the overall best agreement with local elevation
data in the Vietnamese Mekong Delta.

DEM N Mean | Median | Min. | Max. | Mean| Median| Min. | Max. | o Max. Max. Mean | MAE | Median | RMSE
spot spot spot | spot DEM | DEM DEM | DEM | DEM | negative HR | positive HR | error | (m) error (m)
m | @ m | (m | (m | (m m | m | m | (m) (m) (m) (m)
TopoDEM_v2 18447 0.79 0.66 -1.06 | 9.95 0.77 0.70 -0.34 | 7.58 | 0.60 | 246 -4.76 -0.03 | 0.13 0.01 0.26
Topo DEM vl 18685 0.80 0.67 -1.06 | 9.95 0.82 0.74 -0.49 | 691 0.60 | -9.25 1.10 -0.03 | 0.13 0.01 0.26
SRTMwmpr 18865 0.83 0.67 -1.06 | 99.95| 0.98 0.83 -6.75 | 7299 | 255 | -52.76 54.18 0.15 1.85 0.04 2.52
SRTMEGviss 18997 0.83 0.67 -1.06 | 99.95 | 2.21 2.04 -6.72 | 7446 2.60 | -51.63 55.24 1.38 2.17 1.28 2.89
ACE2vpr 16809 0.80 0.66 -1.06 [ 99.95| 0.97 0.86 -598 | 80.84 | 1.87 | -2638 2426 0.17 124 | 0.11 1.65
ACE2rcvss 16853 0.80 0.66 -1.06 | 99.95 | 2.23 2.12 -5.01 | 8231 1.94 | -2523 25.19 1.44 1.75 1.38 221
MERITDEMwpr 18365 0.80 0.66 -1.06 | 99.95| 2.02 1.94 =332 | 79.04 | 126 | -24.13 26.85 1.22 135 1.24 1.60
MERITDEMEGvios 18367 0.80 0.66 -1.06 | 9995 | 329 | 325 -5.15 | 80.51| 1.35 | 28.09 -22.98 249 | 252 | 252 2.72
ASTGTM v003mpr 19028 0.83 0.67 -045 | 99.95| 8.60 7.46 -123 | 80.07 | 5.08 | -53.20 80.22 7.78 780 | 6.63 9.36
ASTGTM v003rave% 19028 0.83 0.67 -045] 9995 | 9.87 8.76 0.00 | 80.89| 5.08 [ -52.07 81.04 9.04 9.05 791 10.42
AW3D30mpr 15977 0.84 0.68 -1.06 | 6195 1.27 1.02 -6.27 | 43.07| 243 -51.17 41.13 043 1.73 0.25 248
AW3D30rvo6 16055 0.84 0.68 -1.06 | 6195 | 2.50 | 222 -6.97 | 44.14| 250 | -50.04 42.19 1.66 | 2.19 1.50 2.99
TanDEM-Xnor 18162 0.81 0.66 -1.06 | 99.95 | 1.69 1.17 -540 | 81.73 | 1.82 | 26.80 -59.40 0.89 1.06 | 041 1.92
TanDEM-Xkvoe 18167 0.81 0.66 -1.06 | 9995 | 294 | 247 -3.79 | 8320 1.84 | -5828 28.05 2.14 | 217 1.68 2.72
Copemicus DEMvpr 16479 0.88 0.75 -045] 9995 | 1.68 1.07 415 | 6250 198 | -48.42 60.56 0.80 1.09 | 022 2.07
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Copemicus DEMeavoms | 16479 0.88 0.75 -045] 9995 | 2.87 2.26 292 | 63.55] 1.98 -47.32 61.61 1.98 2.01 1.40 2.74
FABDEMwbr 14605 0.87 0.75 -045] 9995 | 1.28 1.03 -1.51 | 80.92| 1.30 | -19.02 28.25 041 0.62 0.23 1.10
FABDEMEGvong 16341 0.88 0.75 -045] 9995 | 245 2.18 -092 | 67.74| 137 -52.92 43.62 1.57 1.60 1.37 2.00
CoastalDEM V2. 1mpr 18961 0.83 0.67 -1.06 | 9995 | 0.75 0.78 -246 | 69.86| 126 | -60.23 36.45 -0.08 | 0.82 -0.02 1.25
CoastalDEM V2. 1gaves | 18940 0.83 0.67 -1.06 | 99.95 | 2.02 2.00 -1.15 | 5392 129 | -58.87 51.47 1.20 1.37 1.20 1.78
GLL-DTM V2virrissudy) | 17346 0.76 0.66 -045] 9.95 0.81 0.75 -0.51 | 7.02 0.55 -8.47 4.12 0.05 0.33 0.09 0.46
GLL-DTM V2vprigny | 17354 0.76 0.66 -045] 798 0.95 0.89 -0.75 | 7.19 0.68 -7.51 4.19 0.19 0.42 0.26 0.55
DeltaDTM v1mpr 14055 0.86 0.75 -045] 798 0.75 0.68 -1.88 | 6.77 0.61 -7.35 4.71 -0.11 | 036 -0.11 0.52
DeltaDTM v1EGveos 16479 0.86 0.75 -045] 9.95 1.94 1.84 -0.98 | 9.77 0.70 | -7.09 7.20 1.07 1.11 111 1.21
DeltaDTM v1.1mpr 16462 0.87 0.75 -045] 2595 | 0.63 0.53 -3.55 | 28.95| 0.77 -25.09 27.01 -0.24 | 0.40 -0.19 0.67
DeltaDTM v1. 1eavoms 16462 0.87 0.75 -045| 2595 1.81 1.70 -2.32 | 30.00| 0.79 | -23.98 28.06 0.94 0.99 1.00 1.13

Supplementary Table 1. Performance of local and global DEMs in the Vietnamese Mekong Delta validated by local point
elevations for versions referenced to mean dynamic topography (MDT) and their original vertical reference. N — number of spot
heights in the study area, with no-data values excluded for each DEM, respectively; Mean spot — mean point elevation in the
study area; Median spot — median point elevation in the study area; Min. spot — minimum point elevation in the study area;
Max. spot — maximum point elevation in the study area; Mean DEM — mean DEM elevation in the study area; Median DEM —
median DEM elevation in the study area; Min. DEM — minimum DEM elevation in the study area; Max. DEM — maximum
DEM elevation in the study area; c DEM — standard deviation of DEM elevation in the study area; HR — height residual; MAE
— mean absolute error; RMSE — root mean square error.

DEM N Mean | Median| Min. | Max. | Mean| Median| Min. | Max. | o Max. Max. Mean | MAE | Median | RMSE
spot spot spot | spot DEM | DEM DEM | DEM | DEM | negative HR | positive HR | error | (m) error (m)
m | m m | m | m | m m | m | m | @m (m) (m) (m)
TopoDEM_v2 18447 0.79 | 0.66 -1.06 | 995 | 077 | 0.70 034 | 758 | 060 | 476 2.46 0.03 | 013 | 001 0.26
Topo DEM vl 18685 0.80 | 0.67 2106 | 995 | 082 | 0.74 049 | 691 | 060 | 925 1.10 003 | 013 | 001 0.26
SRTMpr 18858 0.82 | 067 -1.06 | 995 | 098 | 0.82 675 | 5612 249 | 9.83 54.18 0.16 | 1.84 | 0.04 248
SRTMEavms 18990 0.82 | 067 2106 | 995 | 220 | 2.04 672 | 57.19| 255 | 833 55.24 139 | 216 | 1.28 2.83
ACE2vpr 16806 0.79 | 0.66 -1.06 | 995 | 096 | 0.86 598 | 2510 176 | 698 24.26 017 | 124 | 0.11 1.63
ACE25v 16850 0.79 | 0.66 2106 | 995 | 223 | 212 S0 2604 183 | 542 25.19 144 | 175 | 1.38 2.20
MERITDEMvipr 18362 0.79 | 0.66 -1.06 | 995 | 202 | 1.94 332 | 3080 1.10 | -537 26.85 122 | 134 | 125 1.58
MERITDEMEcvss 18364 0.79 | 0.66 2106 | 995 | 328 | 325 505 | 3204 120 | -6.12 28.09 249 | 252 | 252 2.70
ASTGTM v0O3wir 19023 0.82 | 067 045 995 | 860 | 746 -1.23 | 80.07| 506 | 444 80.22 779 | 179 | 663 9.35
ASTGTM v003tvos 19023 0.82 | 067 045 995 | 986 | 876 0.00 | 80.89| 506 | -325 81.04 9.05 | 9.05 | 791 10.41
AW3D30vor 15971 0.83 | 0.68 2106 | 995 | 126 | 1.02 627 | 4307 242 | 774 41.13 044 | 172 | 025 241
AW3D30kves 16049 0.83 | 0.68 2106 | 995 | 250 | 2.22 697 | 44.14| 249 | -7.65 .19 167 | 219 | 150 2.95
TanDEM-Xypr 18155 0.79 | 0.66 -1.06 | 995 | 169 | 117 540 | 2925 172 | 635 26.80 090 | 1.05 | 041 1.81
TanDEM-Xeawvss 18160 0.79 | 0.66 -1.06 | 995 | 294 | 247 379 | 3049 | 173 | 474 28.05 215 | 216 | 1.68 2.65
Copernicus DEMypr 16474 0.87 | 075 045|995 | 167 | 1.07 415 | 6250 | 1.93 | -5.17 60.56 0.81 | 1.08 | 022 2.00
Copernicus DEMeavous | 16474 0.87 | 075 045 995 | 286 | 2.26 292 | 6355 193 | 392 61.61 199 | 201 | 140 2.69
FABDEMvpr 14603 0.86 | 0.75 045 995 | 127 | 1.03 -151| 3219 110 | 592 28.25 041 | 061 | 023 1.08
FABDEMicyoos 16336 0.86 | 0.75 045 995 | 244 | 218 092 | 4556 126 | -4.00 43.62 158 | 159 | 137 1.93
CoastalDEM v2.Inpr | 18954 0.81 | 0.67 2106 995 | 075 | 078 246 | 3890 1.15 | -5.89 36.45 007 | 082 | -0.02 1.08
CoastalDEM v2.1raws | 18933 0.81 | 0.67 -1.06 | 995 | 202 | 2.00 LIS | 5392 123 | -6.66 51.47 121 | 136 | 128 1.64
GLL-DTM V2vmrgissuy) | 17346 0.76 | 0.66 045 995 | 081 | 075 051 | 702 | 055 | 847 4.12 005 | 033 | 0.09 0.46
GLL-DTM V2irigny | 17354 0.76 | 0.66 045 798 | 095 | 0.89 075 | 719 | 068 | -7.51 4.19 0.19 | 042 | 026 0.55
DeltaDTM vlpr 14055 0.86 | 0.75 045 798 | 075 | 0.68 -1.88 | 677 | 061 | -7.35 4.71 0.1 | 036 | -0.07 0.52
DeltaDTM vl ecveos 16479 0.86 | 0.75 045( 995 | 193 | 1.84 098 | 977 | 070 | -7.09 7.20 107 | 111 | L1l 121
DeltaDTM v1. Ivpr 16459 0.86 | 0.75 045 995 | 063 | 053 355 | 2895 076 | -8.60 27.01 024 | 040 | 0.19 0.64
DeltaDTM vl g | 16459 | 0.86 | 0.75 045( 995 | 181 | 1.70 232 3000 077 | -7.50 28.06 094 | 099 | 1.00 111

Supplementary Table 2. Performance of local and global DEMs in the Vietnamese Mekong Delta validated by local point
elevations <10 m for versions referenced to mean dynamic topography (MDT) and their original vertical reference. N —
number of spot heights in the study area, with no-data values excluded for each DEM, respectively; Mean spot — mean point
elevation in the study area; Median spot — median point elevation in the study area; Min. spot — minimum point elevation in
the study area; Max. spot — maximum point elevation in the study area; Mean DEM — mean DEM elevation in the study area;
Median DEM — median DEM elevation in the study area; Min. DEM — minimum DEM elevation in the study area; Max.
DEM — maximum DEM elevation in the study area; c DEM — standard deviation of DEM elevation in the study area; HR —
height residual; MAE — mean absolute error; RMSE — root mean square error.



Converting vertical datum to actual continuous local sea level
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Supplementary Figure 1. Offsets between commonly used geoid models (EGM96 (a); EGM2008 (b)) as well as an
example of incomplete datum conversion (c¢) and local mean sea level as indicated by mean dynamic topography of Jousset et
al.! in the Vietnamese Mekong Delta. The residual error arising from incomplete datum conversion was calculated for the

example of GLL-DTM v22,

Vertical datum N Meanoffset | Medianoffset| MAE| RMSE | Min.offset| Max.offset| o
(m) (m) m | @) (m) (m) (m)
EGMY%6 216050 | 132 1.36 132 | 134 | 077 1.78 025
EGM2008 216050 | 1.17 118 117 | 118 | 065 1.63 0.16
Incomplete datum conversion | 149890 | 0.16 021 026 | 030 | -0.39 0.66 025

Supplementary Table 3. Offsets between commonly used geoid models (EGM96 (a); EGM2008 (b)) as well as an
example of incomplete datum conversion (¢) and local mean sea level as indicated by mean dynamic topography of Jousset et
al.! in the Vietnamese Mekong Delta. The residual error arising from incomplete datum conversion was calculated for the

example of GLL-DTM v22.




Performance of digital elevation models in the Viethamese Mekong Delta and its adjacent provinces

Which one is the best? — On the local validation of global satellite-based digital elevation models: Comparison with local
topographical digital elevation model

TopoDEM v
-

Mean elevation:

[b]

Spatial
resolutiop

Mean elevation

Mean elevation:

Mean elevati

on:

30m

Mean elevation

Elevation [m] e

Efevation (m}‘ -

&

Efevation [m]

Elevation [m]

1665m 1735 m 1742m 17.42m 2201 m
T 4 T ) T T 3 T
%0 2550 km #2550 km % g 25 50 km % 0 2550 km % 0 2550 km
0003 46000 000 5000 400
0000 o 400
22000 00 o
o ;. ta il g
§ oo g o § g ¥ s
€ e £ rom % o § tom 2 2o
Z £ com £ o § s & e
e | i I IHH i I I I”” E i ” II I
: am I b l |
1003 a0
; n waxllll . ﬂn-..lll . [P T | o L wan 1011 . a1l
i 0 s YIS - n;;ﬂe_n@ . e A e e A B
T RS ARSI ey R @\nﬁ"@
SRR & 575 % T RS Frak

Elevation {m]

Mean elevation: N

18.12m b
'

%0 25 50 km

" Mean elevation:
18.84 m

T P
% 0 26 50 km

Mean elevation:
21.24m

[y
W0 25 50 km

NMean elevati
1.76m

ion:

T 4
# 0 25 50 km

25000 a0 50
. asann 5500
20000 02 e 45000
7 ® g 2 o g
g tauo 5 @ zoon g oouo § s
S £ 57 S Zom 5 e
g o B3 g 2 2o g
" III I “H s "o ”” tE =
B 5000 o I H” za00 I ﬂ
,I lisan.tal JU ... gl st n |PYS 2] 11 vl
Sk *'M‘Hnwxrp 88, o S b B e B 8 5 e 25, R *%fws PSS e MI’\%%&“
o ¢ o ot e e e G 0 & R, s & ¢ 0 e e AR
6, e nhg@‘@,b;%\%\gs@@‘, S Tl St ‘_cq‘p%%s\;%%’% \_\\‘::‘9 g m‘?@@ Y -0%\\"%%; e e % .\% RSO R ‘iﬁﬁy%\ i % .)ﬂn e 'ﬁ\\;;._gf@w S
[m] jon {m] [m] mj’ N Elevatian [m]

GLL-DTM v 2vernimmasant Hosijer, 20291
k]
Spatial

Mean elevation:
1.09 m Y
T

g 25 50 km

Mean elevation:
0.84 m

Y
@ g 25 50 km

mj

Spatial

DeltaDTM

Mean elevation:
0.86m

;
" 5 25 50 km

]

Spatial

DeltaDTM

2.22m

Mean elevation:

£ 0 25 50 km

aanon aza00 azam
4z00 zom
o, o 4, 25000 5, 5000
£ roms 8 o0 g oo
- § > § ssom
§ iy % 26000 % 20000
s0000 <000 e
w 10000 w 000 w -raan
“ o 5000 il so00 0 I sl
B o H a o o
; P AR B P et wmn,m‘\huuﬁ@@@@@ T A YN O b i 0 S 6 D s
3 wﬁﬁ\@n‘;s\\v ERCERRE S %'E. S 7 \v"w‘%"m“ el e Ao eirle Oe,:@y,'_@_\aquﬂw‘@%ﬁ@ S5 \% CON B ’%S‘e‘ﬁa‘i‘? SECERS A e i
Etevation [m] il Elevation [m] " Efevation [m] Elevation [m] S

£20 210 £065 =00 =05 =10 =20 =30 =40 =50 =60 <70 =80 =90 =100 =160 £20.0 =30.0<60.0<100.0£200.0>2000 m

Supplementary Figure 2. Digital elevation models for the Vietnamese Mekong Delta and its

adjacent provinces, all
referenced to actual, local continuous mean sea level as indicated by mean dynamic topography of Jousset et al.'.
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Supplementary Figure 3. Height residuals of DEMs referenced to mean sea level compared to TopoDEM v2 for the
Vietnamese Mekong Delta and its adjacent provinces.



DEM N Mean Median | Min. Max. o Max. Max. Mean MAE Median | RMSE | Difference [ Discrepancy
DEM DEM DEM DEM DEM negative HR | positive HR  error (m) error (m) inRMSE | (%)
(m) (m) (m) (m) (m) (m) (m) (m) (m) (m)

TopoDEM_v2 219365 16.65 0.91 -0.65 268.65 | 38.64

SRTMwpr 203572 17.35 1.86 -6.95 922.24 | 4275 -192.81 665.65 0.67 4.34 0.14 12.16

SRTMEeawe 205265 18.51 3.00 -7.00 924.00 | 42.63 -190.72 667.41 1.97 4.63 1.39 12.27 ol 09

ACE2vpr 192353 17.42 1.77 -6.96 869.17 | 42.86 -166.59 620.86 -0.16 422 -0.06 12.28

ACE2kavios 192702 18.71 3.10 -7.00 870.88 | 42.84 -164.94 622.57 1.16 447 1.21 12.32 004 04

MERITDEMwpr 205967 17.42 2.35 -5.13 936.53 | 40.99 -183.97 679.93 0.94 3.57 1.20 11.42

MERITDEMEGwoe 205968 18.74 3.70 -3.87 938.24 | 41.01 -182.30 681.64 226 4.46 248 11.60 019 16

ASTGTM v003mpr 205492 22.01 8.74 -1.46 916.55 | 39.57 -202.94 659.95 5.51 9.05 5.80 14.60

ASTGTM v003gGvies 205492 2333 10.00 0.00 918.00 | 39.58 -201.72 661.41 6.82 9.96 7.09 15.12 033 33

AW3D30mpr 159639 18.12 2.00 -6.97 71551 | 4240 -158.80 467.18 1.07 433 0.29 11.11

AW3D30am6 160522 19.34 3.00 -7.00 717.00 | 4233 -157.11 468.67 238 4.73 1.58 11.30 020 7

TanDEM-Xvor 197363 18.84 1.92 -6.12 1112.77| 43.04 -189.93 1039.27 1.80 3.93 0.56 12.52

TanDEM-Xrawos 197403 20.15 3.24 -6.53 1113.96| 43.06 -188.27 1040.46 3.12 4.88 1.84 12.78 027 >

Copemicus DEMwpr 171963 21.40 2.10 -5.05 909.07 | 45.62 -186.97 652.48 1.84 438 0.33 13.20

Copemicus DEMeavons | 171963 2241 3.32 -3.85 91038 | 45.54 -185.36 653.79 3.01 5.15 1.53 13.41 021 16

FABDEMwpr 172376 19.95 1.51 -2.28 868.39 | 44.04 -186.92 611.79 0.54 3.54 0.24 12.09

FABDEMEcvs 171087 21.21 2.71 -1.72 92247 | 4421 -202.82 665.87 1.72 4.46 1.39 12.68 039 7

CoastalDEM v2. Iyt 205653 16.73 1.19 -4.76 93795 | 4232 -208.22 681.36 0.23 331 0.01 11.85

CoastalDEM v2.1kaves | 205655 18.05 2.45 -6.33 939.66 | 42.34 -206.56 683.07 1.55 377 1.31 11.96 010 09

GLL-DTM V2vprissudy) | 150580 0.94 0.79 -1.62 9.61 0.88 -9.29 6.29 0.03 0.34 0.08 0.63

GLL-DTM V2vDriginl) | 150982 1.09 0.94 -1.55 9.90 0.99 -8.80 6.36 0.18 0.44 0.25 0.68 004 ol

DeltaDTM vImpr 120367 0.88 0.78 -3.11 891 0.97 -9.44 743 -0.13 0.45 -0.08 0.79

DeltaDTM v1Gvoos 125276 2.06 1.88 -1.55 9.99 0.99 -8.10 9.03 1.06 1.17 1.11 1.30 032 7

DeltaDTM v1.1vpr 139211 222 0.62 -5.11 29.15 5.00 -24.95 28.45 -0.43 0.79 -0.21 1.88

DeltaDTM v1.1ravoo0s 139211 342 1.79 -4.44 30.00 5.03 -23.87 29.30 0.78 1.33 0.99 1.99 010 2

Supplementary Table 4. Performance of local and global DEMs in the Vietnamese Mekong Delta and its adjacent

provinces validated by the local TopoDEM_v2 and DEM-specific vertical datum offsets quantified as differences in RMSE
and discrepancies from RMSE of DEMs referenced to mean dynamic topography (MDT). The statistics were extracted from
DEMs masked for water bodies and outcrops and resampled to 500 m x 500 m spatial resolution. N — number of grid cells in
the study area, with no-data values excluded for each DEM, respectively; Mean DEM — mean DEM elevation in the study
area; Median DEM — median DEM elevation in the study area; Min. DEM — minimum DEM elevation in the study area; Max.
DEM — maximum DEM elevation in the study area; c DEM — standard deviation of DEM elevation in the study area; HR —
height residual; MAE — mean absolute error; RMSE — root mean square error.




Which one is the best? — On the local validation of global satellite-based digital elevation model: Comparison with local
point elevations

DEM N Mean | Median | Min. | Max. | Mean| Median| Min. | Max. | ¢ Max. Max. Mean | MAE | Median | RMSE
spot spot spot | spot DEM | DEM DEM | DEM | DEM | negativeHR | positive HR | error | (m) error (m)
(m | (m) m | ) m) | (m) m | @ m) | @ (m) (m) (m)

TopoDEM_v2 27032 | 14.51| 095 -1.06 | 250.00| 14.34| 0.92 <032 | 254.65| 34.73| -124.55 84.10 -0.17 | 135 | 0.01 5.08
SRTMwvr 27242 | 1444 095 -1.06 | 250.00 | 14.86 | 1.75 -6.75 | 771.08| 3851 | -211.19 521.10 042 | 3.66 | 0.07 11.63
SRTMEGvios 27385 | 14.37| 095 -1.06 | 250.00 | 16.08 [ 3.00 -6.72 | 77278 | 3845 | -209.52 522.81 1.71 3.93 1.34 11.73
ACE2vr 26129 | 15.00| 095 -1.06 | 250.00 | 14.72 | 1.57 -6.85 | 775.88| 3887 | -172.74 525.90 -028 | 327 | -0.25 11.49
ACE2s6vio 26165 | 1498 | 095 -1.06 | 250.00| 16.03 [ 2.89 -6.70 | 77759 | 3886 | -171.08 527.61 1.05 | 344 1.03 11.53
MERITDEMwr 27283 | 14.35| 095 -1.06 | 250.00 | 15.14 | 231 -5.50 | 786.97| 37.28 | -210.40 537.00 0.79 | 295 1.14 11.45
MERITDEMEGvos 27284 | 14.35| 095 -1.06 | 250.00 | 1647 | 3.68 -4.17 | 788.68| 3729 | -208.73 538.70 212 | 386 | 242 11.61
ASTGTM v003mpr 27393 | 14.34| 095 -045| 250.00| 19.81 | 8.62 -123 | 789.84| 3595 | -226.02 539.87 547 | 840 | 5.69 14.34
ASTGTM v003games 27393 | 1434 095 -0.45 | 250.00| 21.14| 9.95 0.00 | 791.55| 3595| -22435 541.57 680 | 933 | 7.00 14.87
AW3D30vpr 23189 | 13.56 | 095 -1.06 | 250.00 | 1423 | 1.89 -627 | 721.66| 3527 | -115.68 471.68 0.67 | 343 | 030 9.27
AW3D30kGvos 23272 | 13.52| 095 -1.06 | 250.00| 1550 | 3.15 -6.97 | 72336 3525| -11391 473.39 198 | 3.84 1.59 9.45
TanDEM-Xwpr 26439 | 14.74| 095 -1.06 | 250.00 | 1641 | 1.82 =540 | 779.34| 39.11| -209.26 529.36 1.66 | 325 | 051 11.94
TanDEM-XeGvios 26444 | 1474 095 -1.06 | 250.00| 17.73 | 3.16 -3.79 | 781.05( 39.13| -207.60 531.07 298 | 423 1.81 12.20
Copernicus DEMyvir 24642 | 15.81| 095 -045| 250.00| 17.38 | 1.87 -4.15 | 770.62| 40.13 | -216.94 520.65 1.57 | 347 | 032 12.37
Copemicus DEMgavoms | 24642 | 15.81 | 0.95 -0.45 | 250.00| 1856 | 3.08 =292 | 77193 | 40.06 | -215.33 521.95 275 | 425 1.52 12.58
FABDEMwpr 22263 | 1691 | 0.96 -045| 250.00| 17.17 | 148 -0.97 | 743.02| 39.55| -205.50 493.04 026 | 287 | 023 11.74
FABDEMEGvs 24489 | 1591 | 095 -0.45 | 250.00| 17.49 | 2.65 -0.92 | 781.64| 39.01| -220.48 531.67 1.58 | 3.61 1.37 12.22
CoastalDEM v2. Ivpr 27262 | 1436 | 095 -1.06 | 250.00| 1429 | 121 -4.08 | 78229 38.07| -226.40 532.32 -0.07 | 278 | -0.00 11.77
CoastaDEM V2.1gawes | 27262 | 14.36 | 0.95 -1.06 | 250.00 | 15.62 | 2.48 -239 | 784.00 | 38.08 | -224.74 534.02 126 | 322 131 11.84
GLL-DTM V2vrgissudyy | 19250 | 1.00 | 0.68 -045 | 9.99 097 | 079 -1.78 | 9.61 096 | 939 6.10 -0.02 | 045 | 0.08 0.83
GLL-DTM V2\prigny | 19311 | 0.99 | 0.68 -045| 9.99 1.14 | 095 -1.40 | 9.88 1.07 | -8.90 6.55 0.14 | 053 | 025 0.84
DeltaDTM vimpr 15681 1.12 | 078 -0.45 | 9.99 093 | 072 -143 | 844 1.02 | -8.94 4.99 -0.18 | 048 | -0.07 0.86
DeltaDTM v1mavpog 18704 | 1.13 | 0.78 -045| 9.99 2.15 1.90 098 | 9.87 .16 | -7.58 7.65 1.02 1.18 1.10 1.35
DeltaDTM v1.1mpr 20674 | 279 | 087 -045( 29.99 | 231 0.64 -3.55 | 29.09 | 5.06 | -27.47 26.45 -0.48 | 083 | -0.22 1.84
DeltaDTM v1.1Gvomg 20674 | 279 | 087 -0.45| 2999 | 3.1 1.82 -2.32 | 3000 | 5.09 | -2639 28.02 0.73 1.30 | 098 1.91

Supplementary Table 5. Performance of local and global DEMs in the Vietnamese Mekong Delta and its adjacent provinces
validated by local point elevations for versions referenced to mean dynamic topography (MDT) and their original vertical
reference. N — number of spot heights in the study area, with no-data values excluded for each DEM, respectively; Mean spot
— mean point elevation in the study area; Median spot — median point elevation in the study area; Min. spot — minimum point
elevation in the study area; Max. spot — maximum point elevation in the study area; Mean DEM — mean DEM elevation in the
study area; Median DEM — median DEM elevation in the study area; Min. DEM — minimum DEM elevation in the study area;
Max. DEM — maximum DEM elevation in the study area; c DEM — standard deviation of DEM elevation in the study area; HR
— height residual; MAE — mean absolute error; RMSE — root mean square error.



Discussion

Year Extraction-induced land subsidence | Seadevel change
(cm/yr) (cmlyr)
2000 0.56 0.36
2001 0.58 0.36
2002 0.62 0.36
2003 0.68 0.36
2004 0.70 0.36
2005 0.73 0.36
2006 0.74 0.36
2007 0.76 0.36
Total 2000-2007) | 5.36 2.88
2008 0.78 0.36
2009 0.79 0.36
2010 0.84 0.36
2011 0.84 0.45
2012 0.85 0.45
2013 0.86 045
2014 0.86 0.45
2015 0.87 045
2016 0.88 0.45
2017 0.88 045
2018 0.89 0.45
2019 0.89 045
2020 0.89 0.45
2021 0.89 0.49
2022 0.89 0.49
2023 0.89 0.49
2024 0.89 0.49
2025 0.89 0.49
Total (2008-2025) | 15.59 8.03

Supplementary Table 6. Simulated, non-linear, extraction-induced land subsidence®* (B1 scenario of Minderhoud et al.%),
and annual rates of local, delta-average sea-level rise estimated from PSMSL data of Vung Tau tide-gauge observations (1979—
2010)° and IPCC ARG total rates of sea-level change®® used to obtain tentative estimates of non-linear impact of elevation
change due to vertical land motion (e.g. extraction-induced land subsidence) and sea-level change affecting DEM actuality.
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