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The Vertical Shift between 1985 National Height Datum and Global Vertical

Datum
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Abstract: The mean geopotential value of the global mean sea surface, 62 636 856.550 7 n's *, is
determined based on the global gravity model(EIGEN-6C4, EGM2008) and global mean sea surface height
model (DNSC08., DTU10, DTUI13). The geoidal potential (62 636 858.179 0 m’s *) can be obtained by
subtracting the mean sea surface topography from the mean sea surface height. Then, 649 GPS/leveling
data,distributed evenly over the mainland of China, are selected to calculate the 1985 national height
datum geopotential and the vertical shift using three methods, combined with the global gravity model
EGM2008. The vertical shift value is improved by weighting, and utilizing two methods to verify the
rationality and correctness after weighting. The final results demonstrate that the 1985 national height
datum is 0.298 0 and 0.464 2 m above the mean sea level and the global geoid, respectively.

Key words: geoid; global vertical datum; GPS/leveling; 1985 national height datum;vertical shift
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Tab.1 The geopotential of the global mean sea level and geoid m’s ?

EGM MSS/MSS+MDT max min average STD
DNSC08MSS 62 636 900.731 6 62 636 820.174 6 62 636 856.834 5 7.814 5
DNSC08MSS+ MDT 62 636 861.808 1 62 636 854.534 1 62 636 858.159 3 1.114 9
EGM2008 DTUI10 MSS 62 636 900.726 1 62 636 819.748 9 62 636 856.412 2 7.919 3
DTU10 MSS+MDT 62 636 861.815 5 62 636 854.589 2 62 636 858.188 4 1.098 2
DTU13 MSS 62 636 900.726 1 62 636 819.748 9 62 636 856.412 2 7.919 3
DTU13 MSS+MDT 62 636 861.465 0 62 636 854.951 5 62 636 858.188 9 0.968 8
DNSC08MSS 62 636 903.826 4 62 636 817.195 1 62 636 856.830 0 7.8121
DNSC08MSS+MDT 62 636 861.405 7 62 636 854.931 7 62 636 858.157 5 1.034 2
. . DTU10 MSS 62 636 903.820 9 62 636 816.769 4 62 636 856.407 7 7.916 9
EIGEN-6C4 DTU10 MSS+MDT 62 636 861.578 4 62 636 854.818 9 62 636 858.183 4 1.039 2
DTU13 MSS 62 636 903.820 9 62 636 816.769 4 62 636 856.407 7 7.916 9
DTU13 MSS+MDT 62 636 861.543 1 62 636 854.877 2 62 636 858.196 7 0.998 6
mean sea level 62 636 902.275 3 62 636 818.401 1 62 636 856.550 7 7.883 2
average geoid 62 636 861.602 6 62 636 854.783 8 62 636 858.179 0 1.042 3
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Tab.2 The vertical shift between China and global vertical datum after weighted and unweight m
B R EUATS 1E A e B S 2Rk K2
P;=1 0.157 7+0.865 0.210 2+0.361 0.310 3+0.240 0.152 6
P,=1/D 0.296 04-0.876 0.266 94-0.365 0.324 540.241 0.057 6
P,=1/H 0.287 740.875 0.286 3+0.369 0.326 440.241 0.040 1
P;=1 0.324 04-0.865 0.376 540.361 0.476 540.240 0.152'5
P.=1/D 0.462 240.876 0.433 140.365 0.490 740.241 0.057 6
P;,=1/H 0.453 94-0.875 0.452 540.369 0.492 64+0.241 0.040 1
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Tab.3 The result values of m m
SR ALIE WEH RO
$X{E ot i — vp 2 i — vpe 2
¥I1H ISP Fe/ME FrifE 2 ¥iE ISP Fe/ME FrifE 2%
P, =1 —0.080 1.098 —1.105 0.361 0.000 1.028 —1.046 0.361
P,=1/D 0.040 0.964 —0.965 0.361 0.017 0.983 —0.989 0.361
P.,=1/H 0.036 0.960 —0.969 0.361 0.035 0.958 0.970 0.361
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Tab.4 Estimates of the shift between China and global vertical datum utilizing different threshold value m
R TATS TEH S R AT 1E S
i {5
AN AL A A AL JnAL AN AL AL AN AL A
<1000 km(188) 0.4127 0.379 5 0.292 1 0.305 8 0.578 9 0.545 7 0.458 3 0.4719
<1500 km(342) 0.426 3 0.396 8 0.288 9 0.301 2 0.592 4 0.563 0 0.455 1 0.467 4
<2000 km(474) 0.363 6 0.3730 0.268 4 0.290 2 0.529 7 0.539 1 0.434 6 0.456 4
D <2500 km(541) 0.273 4 0.336 9 0.248 1 0.281 3 0.439 5 0.503 1 0.414 2 0.447 5
<3000 km(580) 0.228 9 0.320 3 0.226 8 0.273 3 0.395 0 0.486 5 0.392 9 0.439 4
<3500 km(629) 0.170 7 0.300 7 0.216 1 0.268 9 0.336 8 0.466 8 0.382 2 0.4350
<4000 km(649) 0.157 7 0.296 0 0.210 2 0.266 9 0.324 0 0.462 2 0.376 5 0.433 1
R 2EME 0.2550 0.100 8 0.0819 0.038 9 0.1839 0.100 8 0.081 8 0.038 8
<2200 m(204) 0.300 9 0.285 3 0.309 4 0.288 4 0.467 1 0.4514 0.475 6 0.454 6
<500 m(297) 0.3214 0.286 9 0.294 6 0.288 2 0.487 5 0.453 1 0.460 8 0.454 3
<21000 m(383) 0.362 5 0.288 6 0.276 3 0.287 6 0.528 7 0.454 7 0.442 5 0.453 7
H <22000 m(516) 0.385 6 0.289 8 0.260 2 0.287 0 0.5517 0.456 0 0.426 3 0.453 2
<3000 m(551) 0.338 8 0.289 2 0.233 3 0.286 6 0.505 0 0.455 3 0.399 5 0.452 7
<24000 m(592) 0.267 1 0.288 3 0.207 4 0.286 2 0.433 2 0.454 5 0.373 5 0.452 3
<5000 m(649) 0.157 7 0.287 7 0.210 2 0.286 3 0.324 0 0.453 9 0.376 5 0.452 5
R A 0.227 9 0.004 5 0.102 0 0.002 2 0.227 7 0.004 6 0.102 1 0.002 3

x5 RERRELES2RSREANERRE

Tab.5 The vertical shift between China and global vertical

datum m
oy JL%%JI ﬁ?‘l‘%ﬁ% T i 22
Bk 27k T E

P,=1/D 0.296 0 0.266 9 0.324 5
0.298 0

P.,=1/H 0.287 7 0.286 3 0.326 4

P;,=1/D 0.462 2 0.4331 0.490 7
0.464 2

i =1/H 0.453 9 0.452 5 0.492 6
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