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Table 1 Spectral power of Ag and N for different
frequency ranges
A8 B 2~36 37—180 181~360 361720 721~1800

Ag HAYH/ % 22.8 28.2 13.6 12.8 13.6
NHDH/% 99.3 0.66 0.03 0.006 0.003
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Table 2 DQM99 series gravity models

A Z R LI PR IR
DQM99A 720 EGM96 360
DQM99B 720 OSU91A 360
DQM99C 2 160 EGM96 360
DQM99D 2 160 OSU91A 360
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Table 3 Model’s gravity anomalies fitting accuracy

EGM OSU DQM DQM DQM DQM

HALE 96 91A 99A 99B 99C 99D

EGM OSU EGM OSU
MR 9 91A 96 91A
Fy b/ 360 360 720 720 2160 2160

JA#R 5" % 5" Ag 200 692 18.36 17.70

JAER 15" X 15'Ag 22 866
JA#R 30" X 30" Ag 6 959
B 30° x 30"Ag 3 600
FEH 30" x 30" Ag 900
3% 30" X 30" Ag 900

4k 2 30" x 30’ Ag 900

21.85 27.53 10.13 10.21 10.13 10.21
19.37 23.02 8.41 8.57 8.41 8.57
21.59 9.40 21.75 9.76 21.75 9.77
5.78 4.58 5.53 4.63 5.53 4.63
30.15 11.72 30.14 11.72 30.14 11.72
12.63 11.02 12.66 11.04 12.66 11.04
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Table 4 Model’s geoid comparison with 37 GPS/
leveling points of the national wide GPS 1st order

geodetic network
EGM OSU DQM DQM DQM DQM
BALE 96 91A 99A 998 99C 99D
RokZEM 3.85 5.14  1.63 1.5 1.69  1.59
FHEME 0.38 1.03 0.19 0.12 0.19 0.12
YIrMRE  1.06 1.84 0.75 0.73 0.78 0.76
FRAEMZE 0.99 1.53  0.72 - 0.72  0.75  0.75

h#E 4 BT LIEH, 2 160 FiriA DQMIIC #i
DQM99D 5K b 7K HE 187 9 K5 B E 720 B B 7R 7
72, HIFH EZZH R AR BT A X Legendre
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T FAR T W81 B 0 22 B T RS

BTESEGEY GPS — %M & F H &S,
WA X GPS M iy 42 s E3#EAT TR I
B8, BESRILE S,

#5 SiituX oS —EM 42 AEEE m
Table 5 Model’s geoid comparison with 42

GPS/leveling points of the GPS 2nd order

geodetic network in north China

EGM OSsu DQM DQM DQM DQM
96 91A 99A 99B 99C 99D

97y W 360 360 720 720 2160 2160
RAEME 1.66 2.77  1.65 1.86 1.63  1.84
EHEME 0.25  0.36 0.26  0.41  0.25  0.40
FHE  0.67 1.03  0.55 0.67 0.55  0.67
FRMERZ 0.62  0.96  0.48  0.53  0.49  0.54

HERL 2 R

3 Tk B G AR A AR T B T XK K
HETT I 0 BE A Z R, B AT A S84 69 ok
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Table 6 Model’s geoid comparison in other areas

EGM OSU DQM DQM DQM DQM
BRAEH 96 91A  99A 99B 99C 99D

B w 360 360 720 720 2160 2160

L3119 0.53 0.54 0.53 0.54 0.53 0.53
FRH 38 o 0.50 0.45 0.48 0.44 0.48 0.44
RN BR Bk 63 4 0.31 0.33  0.32  0.33  0.32 0.33
#E NGS2000 £ 0.45 0.60 0.45 0.60 0.45 0.60
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High Resolution Earth’s Gravity Field Models DQM99

Shi Pan, Xia Zheren, Sun Zhongmiao, Li Yingchun
(Xi'an Research Institute of Surveying and Mapping, Xi'an 710054, China)

[Abstract]  The harmonic series formula of the Earth’s disturbing potential is the most extensive applicable
expression for the Earth’s gravity field model. At present, the resolution of the used geopotential coefficient
model is 0. 5°, and the complete degree and order is 360. Since the gravity data density and precision are very
different everywhere, the model accuracy isn’t uniform. The improvement of model is necessary.. The method
of the regional correction with frequency weight for improving a known model is a convenient and applicable
method. Based on the OSU91A and EGM96 models and regional 15" X 15" Ag and 5" X 5"Ag, the improved
models DQM99A and DQM99B to degree 720, DQM99C and DQM99D to degree 2 160 are developed. Their
accuracy comparison is presented in this paper.

[Key words]  Earth’s gravity field model DQM99; Earth’s figure; geopotential coefficient model
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