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ABSTRACT

Zhang Chijun. Application of GPS gravity method to accurate geophysical explo-
ration. OGP,1995, 30(6):828~832

GPS is widely used in geodetic survey of geophysical exploration. Its accuracy
may be centimeter level or even higher. In the paper GPS gravity method is put for-
ward to determine elevation because the problem of positive elevation or normal ele-
vation (adopted in China) still can not be resolved in the three-dimensional coordi-
nate system determined by GPS. The paper details the principle,application and ac-
curacy of this method. In practice,the elevation error between two points whose dis-
tance is more than 100 km is less than 20. 2cm. It is obvious that such accuracy can
meet the requirement of geophysical exploration in complicated terrain.

Subject heading . GPS, gravity, survey, elevation
51 Ei
=]

GPS & i & B A 0 3 TAE o — J0UAS AT Sk /0 B - BE 0 J2 o 3l 0 88 R 4 0 00 s, o ) — b AR
FTENTE. BRTRABKEERRANRASN ERAGLREMZFEMMEET ., HEWR, B
B AVRBOK TR BEMAN THRO A E. EYFRANAECTIEST, FENEERRRE
AL MR ERERARHNENE LR ERESEEN SRR R RR, UEsEN

* Zhang Chijun, Research Institute of Survey and Geophysics, Chinese Academy of Science.No. 54 Xudong Road,
Wuchang , Hubei Province , Postcode : 430077
AT 1994 4F 12 A 29 HYH,



B30k HoM KARE .GPS—-BEABEREEYRPNER 829

BAARHAKEENNES fARER, AMURA 8%, BZME  KRERERH LY T LR
SR, A SO TR B 0 B R B GPS—E 13k, By GPS T 45 1 0K 0 85 i B hy B AS Y
RESE  UABRERNKENEINE=ARENE,

BEARS%E GPSHMH

BEDENZPRANBBEERAKEFEUNEN. i T EREENG D H#HITHE, U
ERKBTES., B2, BHS —Fdmm LA FERERERE. BaT R, AR
BEALHARRBEYNER, ANMERTARANERERLSL,

EMREREBRATHRBRKHE, B th s BRI BR 1 1 1R 4 1 20 05k B B, 7T A
REATFENE, BIMATEARESRENREL GPS, HAHGPS B0 #E., T GPS LA
EESGHRETN,MUEE TEYERM BB EE XSHEULAMYESEO M ER. §l 0
HATH GPS AR BT R A2 WGS84 R4, ir LA th GPS HARM B Kb BAHN T WGS84 1Y
WER B RARHE ., WGS84 B BARIERE GRS X R, ER XIS . WGS84 iy =4k Ak 45
RFEBRERLDG,z #3E M BIH(E R EHRA R, 1984 (bR, KPP 8F - FYmRm e %
ER o, HEBH EXHWEFFE L.y BANEFRARSH M. MR —HHRIELE
HEMBREHR , MFEHHRETES, BRDAFHMHREOH =M E, =4
BRHL A B — 4~ RE B, W AR e B A 3647

B GPS M MM E R =LA 2. y.2, AT IR A G B y WGS84 BITHERA 4R B L.
H,B RARMEE,L hREE . H AKHE., HERBETUERRHN

H = (#* — NZ%%sin’B cos?B)V? — N (] — ¢*’sin’B) (D
R = (24 +2)Y%; N=a(1—é*sin’B) Vet = (a’—b*) /a’ ,a.b IR H KGR 2,
ERFRGAEEBRAERSEHGAE X, EEERMKERB| S0 EEER, B

H, = g}ﬁ)gdh | @

<

KA g HAMKHER SEIWRLWE S SMEZ AP EHFYE, FRERT,EHIH
S HER Y IR R0 2 A O R AU BENL I 2], ELXE DL R R A ORI B o MIER H, BT
HARHR .

TE 5 TR R (AR Sl 7K v T 30 3 T A ) 2 T B X 4 T AR RE A LB 46 (O T TR I i 2
5 3 T B K b K R T B8 22 HE L BOE LIEH R A

1 D
H, = 7J0gdh (3)

e 7, R MK o T ) M R T T 10 T2 T (8 T P A SR Rk K
MeBE R R B2 M [ gdh TR

E DA S 10 0 1 2 4T S EAE R AR R AR, X R K ER BT iR 2
B, fTERZ WM TENE, XNTHLGOERBEL R,
RHFSIEH R ZEK KR, TRRA
H=H,+¢ €Y



830 ARy BB 1995 4

CNRBRN ., WK — S H GPS BB, LHENRUBHRREY WX MR
[ B AT AR T T, X W GPS— B ) Bk YU e A B A [
AT B U GPS WD S E B RA SRR, WFF 1 E—FR.

1 GPSEANH.URMERHEXHER

HERE HeBRY B P B BEAR

WX
10~2~10km

4 O A R TR R i R 0.1~1mm | ZHKHE

W BUE B X R B
W 4R R Y S B 7 R R
BERE EREN. BB

W R R W R R E LM
ZENRBENGEXRRAFHWE | 1~4mm
£ (M) OR e B e

R
10~10%km

BIRB A
R Wop TR BT RAEE. RS 4~ 10mm BEEEEEm, kg
10°~10%km R s/

HHIER Y HE
LR - O R BN g
T R ERRE IR
BAH K RBHITE

RBMEGER HRABRSR AW RRE,
2R W AR UK E Y R L KR lem
O REMIE 5B HNEA

HUE ) BT ) Be BB L B DL K ok il

Molodensky FEfR T py i 1 b B9 E 7 35 o AUH B A st K METET b A Bl bes » DA T (8 B 98 K
HOKREETERE SR R E RN AR REVROFH B, TR ANARB R 58
A, DR RN

¢ = fo—yf j Ags($)sing dg dA (5)

K s () H Stokes B¢ HIREAIE; Y HEBE ;00 HWHERENR® A IFHMAR
HHIRAR,

R RA TR TE T M 75 10 s 48 b 5 Ak 3 X (0—¢o) FE X (go—m) B9 3H L, AT F T
W N bSR3 TR IR K Bk, D

(= 47:7[ J Agls(¢) — s, () Jsing d¢p dA +

+ MJJ Dgs, (Psing d¢ dA +

+ 457] J Agls(¢P) — s,(¢p) Jsing d¢ dA %)

FXME T i EE N RE Ag (AR MIBEE K I AR EE NN E S
OLRBOTHE S B =L 8 R, H R Z A EMIR 2, B SRR BB ER ¢ WADE KX, Xop
HERS TSR 2.



®30% Hle KAHE.GPS—BENEABBEYFEPNER 831

XF ERBBAITET S 30 2 fCE 4. T RE ¢ 2 AKX BGET A FFT.FHT
7 AT, AT IR TS B Bk 7 BT R T s(p) =0 MM F R KR J7
%

X BAE R —F Rapp itEH F ik, MEREE A S EN LE—0. KHhBESHEEZE
MENFREITENS. UTRARR

R [Y (" )
Z::-VL L(Ag — Ag)s(P)sing dg dA

HRIE IR
Agn = (—;r%—-/jz Z (n — D[Cr.cos(mA) + srsinA P (cose)

K Py (cosp) HEHHILBETR A g HWEEE,CL 57 REIOLR B M3t AL A
2,G AAHINITHELM RRE R R S BT RBD ZFEEERR p 00T
RETREC MR ERRE R ¥TRER p B TRRN

§ = Z i}CglC,i§k )]
R Coly B R V7 22 R 8RR, C, 0 R AT AR RO B 7 22 el B0RE , B39 7T 4031
R, BR,KEEKEMENHHEW AT BRI ER AT,

M SR RS R AR L

B GPS Il & S A S HE B AR B — MR, AT A B 107~ 10 M w8 . BRBR 1077, 7
100km BB K HFEEAE lem, ARWHAEFEH, EXNEHNEEFEBORT (HHE. &2
HENFEITHEHRN, AR TEHR L FYEIRE,

EHEHRENREE BUSBRARE=2KkVILRE,LAINSEHNRERNFRERZ
Bk, BREFABL, BEMKA. K 5SHEMRNBEEABES X PRI R K HRX,
HBAOXMRE,BRTERNMRSECHERN EFFETREHBIEHZ R, R K HRB
AN BTFEHE R, FRANSE(BERZED RE Mg REHWHBIE Mg MEHBE %
BH A BRBIMAEBTEIRLR, BEAI45% 3.0,0.68,0.39., FEITIH Agy 3K Mg K
#H Agio

HTREMNTOHERER, 7EHE ¢ ol 6) M2 R IUE S, B

§=§1+§z+§3+§4 (8)
B, B— E,FRK 0~0. 25, HEFAN lkm X 1km WEHEHRE, FAHTFTEARRE
s(O) s B IR A 0.25~2.5,s (MBUERE AR, 5 X558 15 X 15 W FHENFH, U
CANBER; E=HRSRR 2. 5~x, BERTE; T RET . BBAHMT &R
ZAFNL myomymyom, R H
1

my = 27[2%Us<¢>sin¢ d¢)2]m (10)



832 f R YRR 1995 4

=g %ﬂé{ e ln — 1) [k,,cs%o)]zzjcp (sing) I } an

St R AR B s 0 ¢ TREO ST E, T8 T A e, A
BRI Kaula MR 00 6= 10,8, = 2 0 HHBH, T

m, = 8¢ = RV 7 ﬁ}c,,s,,| (12)

IR R AR R B I B, IR B 5 0 AR S A0 A 5L F 0 DAY R 1km
it #B84 §=0.01,
RS AXRBERARO~UD) . EHHEEH
my =1 2cm n, = = 6cm
ms =+ 20cm m,= 4 3cm
BiE,SREMTXITE
me = [m? + mi + m} + m? ]V = 20. 2cm a3
5140, N. Balasubremania BIHFF G5 R E L 7 ¢o=3°0F,¢ IR 0 18 3em. LA, &
PR B
B G B ma= (miy+mE) P ATRIE B & BHR 2 4 20. 2em ymy Fo it GPS W& F 45 ]k M 35
FERIR
i BRI RUE B 7EPE Bk 100km B F WK BT b, 5 5 1] 00 5 RS 0 ik
20. 2em, 5540 AT DAACER L IR RN IV 36 K o 0 i

ah |7

(1GPS 7T & =4 R A48 PR ERAR M 00, AT R R R e TR B HE,
()14 GPS S E AL AN A R R K N &, ik B YR B TR,
HLR T B RN R e

2 % x W

1 Smith D E, Turcotte D L. Contribution of Space Geodesy to Geodynamics. Technology Geodynamics 25
American Geophysical Union,1993
2 Molodensky M S etc. Methods for study of the external gravitational field and figure of the earth, (Transl.
from Russian 1960),Israel Progr for Scient Trans! Jerusalem.1962
Balasubremania N. Definition and realigation of a global vertical datum. OSU report,1994, (427)
TRE. HEFEAEERERELEEY }Trﬁﬁﬁ)ﬁ% 1975
KARF . R KER PR . SR FEET 1904, UK
Torge W E REAESE. BAURY, R AR, 1993
YLD . IR A AR B . M BRI, 1992, 37 G D 1 150

3 D U e W



