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R PFBALK K HLEF 15 3o M 42 4L % (shuttle radar topography mission, SRTM) 4 ## % 3" X 3"#9 V4.1 4 3% 42 0%
5,45 EGM2008 & A B I X 1U'sHEWHFR KR EAB AT, ARNEBREENE AU
M IENGCSII 57 387 A S A TZFFRAN I X2 HFEHEB AN E AN, 48T EGM2008 4R,
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sidual terrain modelling, RTM ) #& B H JE 54 3% 5
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H Al BB 1Y RET 2014 8 R 8 4l ok I8 08 R W] 58, 43
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A SCH ] 26 B it 25 i K R (National Aero-
nautics and Space Administration, NASA) F1 [# [jj
#B [ M 2 J5 (National Imagery and Mapping
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Fig.3 Topography of Study Area in American

50°N

45°N

40°N

35°N]

30°N!
115°W  110°W  105°W 100°W  95°W  90°W  85°W  80°W

P4 S S A
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EGM2008 #& # & Jj fi \EGM2008 5 RTM
FIEZ AR ZS 85 R WK 1. EGM2008
55 E 7 H 1R 22 1) e /ME A — 89.090 mGal, fx K
{5 4 109.433 mGal, ¥J{f y —12.845 mGal, 3% %
Wl EGM2008 5 £ 5 Jy {8 % 1K b/ T 520 & )
fH , % 22 ¥ 77 R (root mean square, RMS) H
15.470 mGal, % it DEM i 1k J5 19 EGM2008

B AY T ) (H Y D% 22 dic /ME ) — 86.337 mGal, fx%
KAE K 127.934 mGal, ¥ {5 4 —6.754 mGal, K
b5 0 A B AR FARSR /N T 52 8 )l {32
BONHEVT T ,RMS 24 12.999 mGal, bt EGM2008
PR SRR T 2.5 mGal 24 AE . ik
4 SR e W AR SC I 030 10 445 SR mT 5 0 0 st ek
IERAT .
F1 TMHEREER/mGal
Tab.1 Test by Measured Data/mGal

R /M SN} FHE RMS
EGM2008  —89.090 109.433 —12.845 15.470
EGM2008 5
A —86.337 127.934 —6.754 12.999
RTM &l
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Fig.7 Elevation Data of the North China Plain
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EGM2008 £ 7 5 77 4 20 ) 5 /ME Sl — 54143 mGal,
KA 19.715 mGal, F ¥ {H R — 23.437 mGal,
A LLE H EGM2008 #5 # & Jy $sh 2k fafE , K
RMS 2} 26.160 mGal; RTM % i 7 14 3h i &/
{H Jy —0.722 mGal, i KfH K 31.718 mGal, -3
{0 1.629 mGal, RTM % 3l F S e sh £ M IEfH,
RMS Jy 3.490 mGal; — F #0452 (1 5 & /Ml
i —52.845 mGal, fie KA K 29.849 mGal, - ¥I{E
1 —21.808 mGal,RMS 4 25.311 mGal. H Ti%
b DX BOF- 22 5 ) 3 2 i R Uk AE S AR E N
RTM % i & J1 3t sh % F EGM2008 5 RTM &L il
852 T 58 /0N o

2) M m2zrmdt . B 9N TL 25T
Jb o F i A g S Horh RTM 4 0% 3 26 i 22 /3 b
o3 VAR 22 s 8 1 3 B 45 R, EGM2008 15 A4 (1)
e 2 O 22 M b ot A SR T K Dl R 2k i 22 I

gy, RTM Ji 0% 2 2k i 22 79 b 7 B2 5 EGM 2008
P T 2 Ml 2 R A 43 d 22 RN RICA R B i A
R AL I 25 pg AL 43 i
2 BEHRHMEITER/mGal
Tab.2 Statistics of Gravity Disturbance/mGal

R fe/ME SN FHE RMS
EGM2008 —54.143 19.715  —23.437 26.160
RTM —0.722  31.718 1.629  3.490
EGM2008 5
. —52.845  29.849 —21.808 25.311
RTM S Al

A P19 AT, 34 A RT M I8 3 46 i 25 1
b4y = 5 EGM2008 # #1 i) T 2% f 22 R AL 4y i £
MIEAE , X B oy m 2 oAby s RTM Ji ik 1 2k
it 22 7 A A3 AN AR PG b 5 2 B X fR (e T
EGM2008 £ 7Y 3 £& fif 22 1/ b 43 1 7E H 3 A 21X
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Fig.9 South-North Vertical Deflection in the North China Plain
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Tab.3 Statistics of South-North Vertical Deflection/(”)

AL fe/IME BRME  FHME RMS
EGM2008 —4.253 5.892 0.960 1.737
RTM —2.072 5.085 0.409 0.757
EGM2008 5
—3.261 8.794 1.370 2.215
RTM & Al

3) ELEMELRW g, K10 WELMWER
PO it s 5 I 10mT A, 3 B RTM 45

U 2 A 25 AR V5 3 f 40 T 0, EGM 2008 £5 2 7y
A 2R 25 7R PG 43 A0 O B (R, B O e SRy T g
TESAE RS B AR KA

Xof o 2k i 22 AP e AR AT G, gk 4
FE7R o % X 4 EGM2008 455 78 i 7 28 ff 22 45 74 43
i /ME Y —13.2837 , e KMEH A —3.602" , F- 3
i N —8.846" , H: RMS & 8.968" ; RTM T £k f 22

RV 4y B /ME R —2.915” , % KAE K 4.282" ,
YI{E S 0.568” , RMS & 0.811" . EGM2008 5
RTMWE%'ﬁ W) e /N E S —13.640" , it K E
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Fig.10 East-West Vertical Deflection in North China Plain
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Tab.4 Statistics of East-West Vertical Deflection/(”)

Y e/MA WA THE RMS
EGM2008 —13.283  —3.602 —8.846 8.968
RTM —20915 4282  0.568 0.811
EGM2008 5
X —13.640  —1.441 —8.279 8.452
RTM i F

P Gl = b T S0 ) B L AR SORE TS
(I RTM & ) 28 5 k[ 1233 RTM & )

BEATXE L o AR SCHHERE i A P I RTM %
HNYG SRR W R 2~4, SR 12761
BERTM2160 B 742 RTM 4 Il & 1355 w4
TR LR 5, 4 R T T 28K 60°S~60°N 1L
FEL PN A T AT i i R ST T R B IX 2 30 424 A5 HY
RTM&E /145,

&R 5 ERTM2160 1K RTM il E 5135
Tab.5 RTM Short Wave Gravity Field in ERTM2160

GiQIETE 53 M RO CFHM RMS
S48/ mGal —362.4 1399 —1.050 10.59

M m2mdsrid /(") —291 313 0.000  1.43
ML 22 ARV r /(") —32.3 291 0.000  1.46

AR RTM M % & 1 3 2 i RMS 1
/N T ERTM2160, H & Jj 43l RMS 2 3.490 mGal,
{2 A ERTM2160 1) 1/3 &£ 457 . ERTM2160
A8 L - TR K ER 4 X s RMS /T 2 mGal, 3% 43 [X
I RMS & 2~5 mGal, [H It 1€ b - Ji 3 & RMS
MR 2~4 mGal, 5 A GHAE G RV G

4 & iE

AR SCAE T DEM S X6 J5 35 5 1 3 317K 1k
Ab 3, R NGS99 52 8 77 %4 X RTM 553k i
TRz 5, IF N F A E ARG T B
UX U P sh A i 2 i 25, 15 31 1 58 R RS 40 4%
R E N HEL

1) AR 5 S 00 55 95 4G 5, AR SCRR A F A RTM
B AT AT  H A R T S R o BE R ERE
FE 1 DEM 4 o] DUFE DR GE A B2 1Y (6] B A7 24 b 42
e Bl LT ) 37 00 3 PR S AN Ml TE ) I
2.

2) 446 F 5 Hh X ) 4 3h RMS o 25.311
mGal, 3 28 fii 22 7 AL 43 1= A1 2R 7 43 i RMS N
2.215"F18.452" ,

3) F 5 4y ¥R DEM $¥5 55 RTM 32 7 LA
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Refining Local Earth’s Gravity in Spatial Domain with Residual Terrain
Modelling Technique

LIU Cong' WANG Zhengtao' ZHANG Huawei® XU Zhiming'
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Abstract: Objectives: The land high-resolution gravity data is the basis of the research on ultra-high-degree
gravity field model and its application.But the existing observation technology and means limit the coverage
area of land gravity measurement, and there are still a lot of areas without gravity measurement. Methods:
Based on the residual terrain modelling method, short-wave signal of 3” X 3" resolution shuttle radar topog-
raphy mission(SRTM) V4.1 data is extracted using high-pass filtering technology, combined with the
EGM2008 gravity field model, to inverse and refine local gravity field parameters with 1’ X 1" resolution.
57 387 points of NGS99 are used to test the local gravity field of America with 1< 1" resolution restored by
this method. Then this method is applied to the North China Plain (114°"E—117°E, 32°N—35°N), and gravi-
ty disturbance and vertical deflection of 1'X 1" resolution in this area are calculated.Results: Compared with
EGM2008 model, the root mean square(RMS) of error is reduced from 15.470 mGal to 12.999 mGal. In
the North China Plain, the RMS of gravity disturbance is 25.311 mGal, and the RMS of South-North and
East-West vertical deflections are 2.215" and 8.452", respectively.Conclusions: This method can effective-
ly improve the resolution of the land gravity field while ensuring the accuracy, and fill in the blank of 1' X1’
resolution ground gravity measurement.

Key words: residual terrain modelling; digital elevation model; gravity forward-modelling; land gravity
field
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