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Abstract;
altimetric GDR data of cryosat-2, the deflection of the vertical

Based on three and a half years of satellite

grid were obtained by using sea surface height gradient data
and the least square collocation method in coastal region of
China. The inverse Vening Meinesz formula and the remove-
restore technique were adopted to get sea gravity anomaly in
the interested region. After fusion with the shipborne gravity
data, the precision of the constructed gravity anomaly was
found to be from 2. 75 mgal to 5. 38 mgal and the mean value
was from —0.21 mgal to 0. 45 mgal. Compared with DTU13

ks H . 2016-10-12

gravity field model, the maximum mean value improvement
was 12. 98 mgal and standard deviation improvement was 3. 4
mgal. Compared with the Sandwell V23.1 gravity field model,
the maximum mean value improvement was 13. 58 mgal and

standard deviation improvement was 1. 09 mgal.
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Fig. 1 Altimetric data distribution of cryosat-2 in

coastal region of China sea
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Fig. 2 Shipborne gravity data distribution of

cryosat-2 in coastal region of China sea
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fluent point in Vening-Meinesz formula
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*1 EGM2008 900 fr5%k FMEHREHIBLE
Tab. 1 Comparison of shipborne gravity data with

x4 FEAMAHMAERENRELERNZIT

Tab. 4 Comparison of the result with the variance

EGM2008 900 degree and order mgal from different degrees and orders mgal
e foj‘f j‘i;‘ffg ffﬁ s UPE ks s%m RAE RS P kR
R8 19. 09 —19. 89 —0.49 4. 89 A 17.66 —36.95 —0.74 5,01
R9 19. 62 —34.73 0. 36 7.34 R7 B 14.21 —13.73 —0.50 3.48
N C 44.21 —33.03  0.26 5.60
%2 EIGEN6C! 900 Bt 5% EWE S REHIFE LK A 17.62 —38.00 —0.84 5.64
Tab. 2 Comparison of shipborne gravity data with 360 RS B 19.62 —18.04 —0.61 4.56
EIGEN6C4 900 degree and order mgal C 49.93 —33.63 0.07 6.78
X H BK(E B/ME T EME PRz A 18.09 —35.25 —0.71 4.99
R7 19. 20 —35. 62 —0.70 5. 65 R9 B 20.01 —17.60 —0.14 4.50
R8 18.72 —19.41 0. 07 4. 88 C 19.53 —38.73 —0.42 6.96
R9 149.91 —38.27 —0.52 7.46 A 18.72 —36.80 —0.59 5.01
R7 B 14.09 —13.67 —0.44 3.44
53 ; . . . . .
%3 EGM2008 2-160 M5 %U%J:E'Jiﬁ_;%ﬁﬁﬂfﬁ C 4437 —32.71  0.38 5.62
Tab. 3 Comparison of shipborne gravity data with A 17.80 —37.68 —0.68 5.64
EGM2008 2 160 degree and order mgal 720 RS B 19.57 —18.02 —0.54 4,56
X BAfE BUIME THE R C 49.74 —33.75 0,19 6.82
R7 21. 63 —37.25 —0.51 5.16 A 18.32 —35.30 —0.66 5.00
ks 12.59 —1. 048 3.25 R9 B 19.86  —17.68 —0.09 4.50
R9 44,52 —31.52 0. 56 5. 66 C 49.86 —38.60 —0.39 6.99
M 1~3 A LLE X F [ —E SRR, % %£5 22 km BEELE(HIEHESE 3 &)
FIR B ke, X545 R LA Al A% EGM2008 B RE ARG
M=, F—krk e B EIGEN6C4 Ej}%*ﬁﬂ?ﬁj{l’;} Tab. 5 Effect of filter radius 22 km
A, sk R X - EGM2008 HE R > (adjacent 3 points) mgal
Hat LR Jr%;%@wﬁ \ \ﬁi‘ jj T X5 BAE  B/ME TEE hmE
B2k Cryosat-2 2 {# iU 1 5 93 71 LU R AR R7 17. 60 —39. 24 —0.91 5, 20
S AR T G AR I B, SR R SRS 34 1 RS 434 1360 —Loz 350
3.3 HEXAEMASEENRBENBEDFTE R 6 45 km JBHFE(AE1E40 6 =) 3
P 3 BB ) S R R ENRRERMOPID
AR AT I7 208 5 ) 536 4 B e o o
= — ; adjacent 6 points mga
R L 4. 29 A £k EGM2008 A % 5 N BME TR R
EEH 2 160 ;B Fa R H EGM2008 $AIH 900 R7 17. 62 —37.62 —0.73 5.07
M%]%%}I@A;C%ﬂ?%ﬁﬁ EIGEN6C4 ﬁiﬂlﬁ@ 900 Fﬁ R8 13. 64 —13. 39 —0.95 3.39
e R9 43,84 —33.11 0.12 5.59
P F7 90 km FEHEE (RIS 12 40 8) 7
\ N = sy 1= (8] B )X
W 4 TTLUR R R A 1 Oy 2 Ehmsamnms
XTS5 RS B YR R K. TR 3CH EGM2008 Tab. 7 Effect of filter radius 90 km
2 160 PRk EWE 2 5 W7 2 R {(adjacent 12 points) mgal
3.4 RRRHLEESEERELENRE K @A RAME PHE REE
. . _ . . e R7 18.93 —37.23 —0. 52 5.04
FEVHEAT R , 75 B0 0 4% 06 T v B0 R HE AT 2 RS 12 98 1323 o84 398
S 5% LA B Y8/ 1 AR 22 B2 TR 430 T S I B9 v S RY 43,98 —32.89 0.25 5.58

R I I5E - A X B AR 4 R B L 45 R B L SR
5~7.

R IR AR AR R R 4 D ST L A I(E
Jr T FEE TR AR RSO, S I (E AR K. A
Jr, BEE IRBCE ARG R AR TR/ RO
PRI AR, R g T o5 1 80 30 S AR A i 1

G E S G AR A K L O SR 3 R
B I T EARE AR A U B AR T E R AL
AR A, 3R 0o 2 TR A 4 A Do ik LA B 25
RGPREZSE 1 IE T2 IR B R 2F 24
oy B L B e A A, T T o 3R A Y T o BE AT
IR G2 PRI, B 45 km FERRAMIRB 2.
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Fig. 8 Cryosat-2 altimetric gravity anomaly in part
of South China Sea
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BASALHM A Cryosat-2 £HE45 B I Sy 5
RIGE SCh CASM_GRA_ALT. 25 T KB A SRR T7
BHIAT M, B CASM_GRA_ALT.DTU13 & /135
BEAY  Sandwell V23, 1 $7Y, 4371 P4 1 20 7 I &
SRR B ) e RS R S SR I D B AR
1B ZME G A R AR 8~10 B

MK 8~10 Al LUE H , A SCR BRI 36
445 30 B IR AK T DTULS B3R Sandwell

*=8 DIV ENHERSHUNEHNREHENLE
Tab. 8 Comparison of DTU13 model with ship

borne data mgal
X H BAE F/ME -y E prifE
R7 21. 20 —36. 61 —0.52 4, 82
R8 9.42 —13.52 —0.61 2,61
R9 29,14 —31.92 0. 68 4,63

%9 Sandwell V23.1 BRSNS R EHTELILE:
Tab. 9 Comparison of Sandwell V23.1 model with ship

F 10 CASM_GRA_ALT #2 5iEE /1 RE HIBM LR
Tab. 10 Comparison of CASM_GRA_ALT model

with ship borne data mgal
X BRE H/ME FHE A
R7 25, 65 —37.51 —0. 30 5.09
R3 12, 24 —13.20 —0. 32 2.95
R9 43. 68 —32.67 0. 88 5.55

borne data

mgal
X HKME s/ME T PR
R7 13.73 —19. 28 —0. 36 3.39
R8 20,01 —27.62 —0.43 3.53
RY 24,70 —32.42 1.01 4, 38

V23. 1 R (B4R 225 R OL T
3.5.3 AEKMNE S HIEE LS

B SR T ) T B AR AT E R A, R B
ZS[A][A]BE 2 20 km BRI &3 RIR RAE MR . 2R
Jr R Rl f/N e BCE AT 20 km [RIBE AT E 1 5
WFE S CASM_GRA_ALT BIRIGH& , 18 BRI
SREE T 5 R L E S CASML_GRA. 1| F
AR EEE R CASM_GRA s AT KA it
ghARINZR 11 .

£ 11 FRMBUEHREBHIELZER CASM_GRA B E
Tab. 11 Difference between CASM_GRA model and

residual ship borne gravity data mgal
X BRE H/ME FHE A
R7 20, 01 —24.89 0.01 3.30
R3 13. 67 —10. 95 —0.09 2.75
R9 36. 40 —33.85 0. 06 4,54

M 8~11 Bf LAE H, AR SCHTR AR 7 i
R BELRAG B 0 rig R 40 1 I ) AR A, HoA
FEiFT DTU13,Sandwell V23, 1 5L,

3.6 HFEIESSEHENRENIEESKRE

B X AMWENE R EREA RS
BT E L E S o A CASM _
GRA. #Ifff DTU13 £3RE /1 37# 7 L & Sandwell
V23. 1 B N4 & IR AR &R B E
FH IS SR PRI 2 SRR 22, 4 R EE MG T
EHNZE 12.13 FiR.

MR 12,13 B LLE I, FE B0 FH LB 5 B
YLV X 35, 30 B AR EE 0 el 5 DTUL3 #8
A Sandwell V23, 1 #AE H B RS RE, 7] 5E R
AL Sy ¥ Y 7 S — 1 2 A A 00 35 b BB 05 6 0 1
55 (52 ma BH 52, Y o1 f kLU B 3 B T VTV g X3,
323 R W Bl ) 2 SRR R A L AR P .

A CASM_GRA #RIZE R 5K S 5L M
FRE ST HE A EL BN 14 s,

T 14 FELIFE H, 253 20 km 432 KSR
AEERAEAL S s BT Cryosat-2 B3R ME AR EIG I E
FI R E A, 6 L DTUL3, Sandwell V23, 1 #17 jiif
HOHEEARBENRR, 1R 15 i, —Jrmik
W, Cryosat-2 ¥ 6] &5 VLI B4R A R dR e » JLH =2
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*12 REESHUEHNREHES DTUI3 E513%
BRIEEIE S
Tab. 12 Comparison of DTU13 model with shipborne

data in coastal region of China sea mgal

X35 BoAE B/ME FHIE Ui
R1 24,14 —40. 77 —1.79 5. 95
R2 36. 64 —20. 60 11.76 8. 22
R3 29. 84 —22.70 —0.02 5. 94
R4 21. 56 —22. 67 0. 23 5. 37
R5 3.57 —35.55 —13.10 3.52
R6 34,03 —11.54 7.37 7.47
R7 21,20 —36.61 —0.52 4,82
RS 9. 42 —13.52 —0.61 2.61
RY 29.14 —31. 92 0. 68 4.63
£ 13 HEEEMRUEHNREHES Sandwell V23.1

BEiHEBHEL B
Tab. 13 Comparison of Sandwell V23.1 model with ship
borne data in coastal region of China sea

mgal

X 35, BAE F/ME -y E prifE
R1 16, 54 —27.66 0.16 3.73
R2 26, 84 —21.00 10. 56 4, 89
R3 29. 30 —13.86 0. 05 3.98
R4 11. 98 —20. 55 —0. 10 3.25
R5 2. 69 —36.12 —13.70 3.18
R6 25,52 —11.22 7.28 5. 17
R7 13.73 —19.28 —0. 36 3. 39
R8 20,01 —27.62 —0.43 3.53
R9 24,70 —32.42 1.01 4, 38

* 14 HPEIESMUEHNREHIES CASM_GRA
ERREL S

Tab. 14 Comparison of CASM_GRA model with ship
borne data in coastal region of China sea

mgal
X35 FBXRE F/ME FHE PrAERE
R1 19. 82 —21.88 —0. 20 4,20
R2 23.71 —32.49 0. 45 5. 38
R3 18. 36 —22.63 —0.15 4,35
R4 18. 88 —17.17 —0.21 3. 96
R5 18. 36 —21. 96 —0.12 3.59
R6 16. 24 —17.22 —0. 06 4, 08
R7 20,01 —24. 89 0.014 3.30
R8 13. 67 —10. 95 —0.09 2.75
RY 36. 40 —33.85 0. 06 4.54

A ERIR B 4R X IR, W A E] A RS L Cryosat-2
Xof b L0 50 () B W &2, B2 T Cryosat-2 34T
VTR RN B A G MR o A SRR I . B — T
T BEEA AR SCBRET BB AR BB F AR T B KB
i A BRI AT HY.

H# 15 B L, AR SO IR EE IR I I E S 7
WAL M DTULS B S B R AL, E 3 E M X
I #E—11. 31~12. 98 mgal Z ] , 4 7 22 Bt X 0] 7E

%15 CASM GRA BREHREFEITEES DTUI3 3,
Sandwell V23.1 R E N REFHESHKREEN
=50

Tab. 15 Difference between CASM _GRA Model and

DTU13 model in coastal region of China sea

mgal

5k A B

Tz FEZE O PHEZE FEZE
R1 1. 59 —1.75 —0. 36 0. 47
R2 —11.31 —2.84 —10. 11 0. 49
R3 —0.13 —1.59 —0.2 0. 37
R4 —0.44 —1,41 —0, 11 0.71
R5 12. 98 0. 07 13,58 0.41
R6 —7.43 —3.39 —7.34 —1.09
R7 0.53 —1.52 0. 37 —0.09
R3 0.52 0.14 0. 34 —0.78
R9 —0. 62 —0, 09 —0.95 0.16

. A% CASM GRA 5 DTU13 & H R A 2> 25, Bk CASM_
GRA Y5 Sandwell V23. 1 & Jj Rl > 2%

—3.39~0. 07 mgalZ [A]. #f Lt Sandwell V23. 15
SRR, I E G X (B E —10. 11~13. 58 mgal
Z I8, AR 2 B0 X B 7E — 1. 09~0. 71 mgal Z JA].

4 HRSEY

M Cryosat-2 ffj GDR #5455 , 4 B 1A = 5
0 28 V6 10 1 A B R L TR AR 6 B, DTl R R 8 B R
W Bk A P Ak O 36 26 I 2 60 A 40 i, O T AR 4R
Vening-Meinesz 222 R F e 8 B 2846 (1 7 75 3T
BTRREN T WKERENE 58 )G, B LS5
RE W BEBARVEATRLG, B8 TR E TR
HBARE. ORGSR, 5t TS5 E
TR B W S B | 0 T Ve e R (R U IR Y
AR IR R T 2 57 22 B B AT 1
GBI R EREF M. RS E I E SRR
F DTU13 5 Sandwell V23. 1 #iRIZ5 0. SRR &AL
HI I 8 B L IR B 72, SR L AR WL BE £ 45
km. B SN E D GREEE RS H GA B TR
RERENREINE. FWENE R EER, ]
DA 435 2 Vg b R A B 4 L R D 2 Kb 55 T
HR2E IS TR N FRK.
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