5557 % 5 0 1) OB Y M ¥ R Vol. 57, No. 9
2014 4 9 A CHINESE JOURNAL OF GEOPHYSICS Sep. 2014

TR BH B 3, 0 b B, R AR . 2014, kT E g BT VR O R T VIS T ST S BR ) B A L 57 (9) £ 2756-2765, doi: 10. 6038/
¢jg20140903.

Ouyang M D, Sun Z M, Zhai Z H. 2014. Predicting bathymetry in South China Sea using the gravity-geologic method. Chinese
J. Geophys. (in Chinese),57(9):2756-2765,doi:10.6038/cjg20140903.

ETEAMBUZNEREEEBRBFE KR

QU A (N R R
{5 8 T R it 3L 2 i) 5 B4 B, 45 450001
2 PELMLEFEIT . 194 710054
3 MR B LR E K E SRS VL 710054
4 VMR BEAR B V%L 710054

WE AR E M FTE (GGM) , F T wg o [ I Y 63179 Al I 42 1h K GO I 5 B i () 3 ) e Rl 4 o K
W B G RUE Wk 22 5, 3 RO T % 112°E-—119°E, 12°N-—20°N J5 [ 19 17 X 17 Ji b JB 45 , 5 A% +p 0
B RG22 R 40 1. 32 g = om 38 b S D0 K BR A5 1145 3. R R A B0 GGM B R 78 4% 1
10529 K AZ s A K TR A6 E 1T )G 5 Se MK IR AT L 38, O 22 85 R (6 — 1. 64 m, bR 252 76. 95 m, 4H
Yot BE g 4. 06 %0, LAk o AR HE A0 RO 43 A RN IS M T S TR S B T =AM SR AT AR 45 SR R A L AE A 4
il s 43 A A B . GGM BERURE BE IR T ETOPOT BB, 75458 il s ik T 40 WO o 3 HOAE B2 25 A B R B (LA T
DU AT 0 B HE AR P A 25 L. D i — 2D AR SR A i A 2 2 25 L v L B DR L 19 o IR A SR A B ¢ 2 1) i L AT
TS BT L B T TS A DU TSI T HEAT TS T T T R A AR IR R 25 AR XK BE 5 K IR N ) SR I 0%
FLAERRW]  GGM KBRS BE 52 /K B FVEE I S 8 00 AH S P53 W /0 52 1 iR b S 50 209 R B 352 Wi 450K b D B3 i A2 4k
ST 2 S8 1 TROKS BE W S TR L XL B S L 45 A GGM B RN ETOPOL £ 848 3, F B G s il 7K 38 4 oy 45
il o A BT £ A 1 96 I i T BT

¥EiE EAHT(GGME IR HIE & 51 B

doi:10. 6038/ cjg20140903 HES%ES P228 Y5 B H3 2014-03-09,2014-06-18 W & Fid

Predicting bathymetry in South China Sea using the gravity-geologic method

OUYANG Ming-Da"?**,SUN Zhong-Miao** ,ZHAI Zhen-He**

1 Institute of Geospatial Information, Information Engineering University , Zhengzhou 450001, China
2 Xi'an Research Institute o f Surveying and Mapping » Xi'an 710054, China

3 Stake Key Laboratory of Geo-Information Engineering » Xi'an 710054, China

4 Technical Division of Surveying and Mapping » Xi'an 710054, China

Abstract The gravity-geologic method (GGM) was implemented for 1" X 1’ bathymetry
determination in 112°E—119°E,12°N—20°N region in the South Sea . 63179 ship-derived data (as
the control points) were used in this method to divide the observed gravity anomalies into long-
and short-wavelength gravity anomalies, the density contrast between the seawater and the ocean
bottom topographic mass is 1. 32 g « em *, which was estimated by ship data in this area. The
residual 10529 ship-derived data(as the check points) were used for estimating accuracy of the
predicted bathymetry model, differences between the interpolation depths of GGM model and the

ship-data of check points reached approximate mean value of —1. 64 m, standard deviations of
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76. 95 m and relative precision of 4. 06%. In addition, according to the differences of the
quantity, distribution and ocean bottom topographic conditions of the control points, three areas
were chosen for accuracy statistics, results showed that: in areas with denser and better
distributed shipborne measurements, the bathymetric model predicted by GGM was more accurate
than ETOPO1 model, in other areas, the accuracy of GGM model may be lower at a certain
extent, but which was still more accurate than directly gridded model from dispersed ship data.
In order to determine the reason of big differences, check points with worse precision were
analyzed along, profile of shipborne depths from two cruises were selected for researching, what's
more, relationships between the differences, relative precisions and the bathymetry and gravity
anomaly were also showed, respectively, results showed that: In term of the GGM model’ s
accuracy, the influence of correlations with bathymetry and gravity anomaly was small,
conversely, the influence of the complexion’'s degree of ocean bottom topography was large,
topography gradient varied smoother resulted in a better predicted accuracy. As a final result, the

respective advantages of GGM model and ETOPOl model were considered and then a

comprehensive bathymetry model was presented by integrating all available ship data.
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Fig. 13 The relationship between the difference and relative precision of check points and bathymetry and gravity anomaly

(a) The relationship between the difference,relative precision of check points and bathymetry;

(b) The relationship between the difference,relative precision of check points and gravity anomalies.
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