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NOI DUNG CHINH

. Khai quat chung vé trudng trong luc toan cau
. Lich su’ hinh thanh va phat trién cua Trung
tim quoc té vé mo hinh trai dat toan cau

(ICGEM)
. Két qua xay dung mo hinh truong trong luc
toan cau

. Panh gia d chinh xac cua cac mo hinh



1. Khai quat chung vé truong trong
lwc toan cau

* Thé trong trwong

e Cic phuwong phdp nghién clu thé
trong trwong

e Biéu dién thé trong treo'ng bang ham
cau diéu hoa



Thé trong truong

Thé trong truong ctia 1 diém cé toa do (x,y,z) 13
tong hop cha thé hap dan va thé li tdm va ki hiéu
la W(X,y,z).

5(a b,C)

2

W(X, y,2) =V(X, Y, 2) +Q(X, Yy, 2) = G_m dv +%(x2+y2)

 Thé trong trwong cua Trai dat phu thudc vao mat do
phan bd vat chat trong long Trai dat, kich thwdc va
hinh dang cda Trai dat, va téc d6 quay ngay dém cua
Trai dat.

e MAat db vat chat khdong xac dinh dwoc nén cong thirc
trén chi cé y nghia ly thuyét, thuc té khong tinh duwoc



Cac phwong phap nghién ciru thé
trong trwong

duoc

Thé trong trudng thuc khong thé tinh duoc bang cong thirc
trén do mat do vat chat trong long dat 6(a,b,c) khéng xac dinh
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2. Khai trién thé trong
trwong thuwe vao chudi ham
sO cau diéu hoa (Phwong
phap ham cau diéu hoa)

1. Chon Trai dat chuan roi
tinh chénh léch giira Trai dat
thwc va chuidn (Phuwong
phap Trai dat chuan)




Phwong phap Trai dat chuan

1. Chon mot Trai dat cd hinh dang, kich thudc,
trong luwc va thé trong trudong lam chuan (d3
biét)

2. Puwa viéc nghién clru Trai dat thuc trd thanh viéc
nghién clru sw khac nhau gitra Trai dat thuyc va
Trai dat chuan

Tran dat chman

Trai dat thac

Suw khac nhau giir Trai dat
thwc va Trai dat chuan

Trai dat thwc Trai dat chuan



 Viéc nghién ciru Hinh dang, Kich thwéc va Thé
trong trwong cha Trai dat duwoc dua vé viéc
nghién ciru sw khac nhau gitra Ellipsoid chuan
va Trai dat thuwe.

Tra1 dat chiman

Su khac nhau gom:

1.Khac nhau vé kich
thuworc

2.Khdc nhau vé hudng

3.Khac nhau vé trong

Trai dat thue LF’'C
Sw khéc nhau gii Tréi dat 4.Khac nhau vé thé
thwe va Ellipsoid chuan trQng tru’(‘yng




Biéu dién thé trong trwdng thuc vao
chuodi ham so cau diéu hoa

1

+1

vv(p,w)=§

n | 2
{Z C._cosmAi+S_sinmA P_ (6’)} + % (X* +y?)
n ,0 m=0

C, S la cic hé sb diéu hoa

P(0) la da thirc Legendre
Nguoi ta tim cac xac dinh cac hé sé C, S dén cap va
bac n, m nao do. Cap bac cang cao thi mo hinh cang
gan vadi thé trong trwong thuc

EGM96 c6 cap badc n=m =360
EGM2008 c6 cap bdcn=m =2190



2. Lich sir hinh thanh va phat trién ctiia Trung tim
quoc té vé mo hinh trai dat toan cau (ICGEM)

Nam 1997, IAGA ra nghi quyét s6 1 vé van dé nhu
cau truy cap thong tin trwéng trong Iwc toan cau
Nam 2003, v&i sy hd tro tai chinh va lwu tri tor
GFZ, dich vu ICGEM da dwoc thanh lap

ICGEM ban dau dwoc thanh lap dé thu thap cac
mé hinh trong lwc toan cau tinh va cung cap
quyén truy cap dé dang vao cac méd hinh nay
Hién nay, dich vu ICGEM da tr& thanh médt trung
tdm duy nhat co bd swu tap I&n nhat va day dd
nhat cGia cac md hinh trong Iwc tinh va déng.



3. Két qua xay dwng mo hinh trwong
trong lwc toan cau
Cac mo hinh trong luc tinh dugc phat trién boi cac

to chtrc khac nhau tir naim 1966 dén nay da 1én dén
175 mé hinh

Static gravity field models since 1966 per year

1966 1972 1977 1984 1990 1995 2002 2007 2012 2017
Years
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175 mo hinh trwéong trong lwe toan cau

o] o | i Lo 355 ot
du' lieu

GEM4 1972 Lerch, F.J. et al, 1972
EN GEM3 1972 12 s Lerch, F.J. et al, 1972
N GEM2 1972 22 G,S Lerch, F.J. et al, 1972
GEM1 1972 22 S Lerch, F.J. et al, 1972

Koch, Karl-Rudolf and Witte,

KOCH71 1971 11 €8 Bertold U., 1971

Koch, Karl-Rudolf and
Morrison, Foster, 1970

Gaposchkin, E.M. Lambeck,

KOCH70 1970 8 G,S

SE2 1969 22 G,S

K., 1970
OSu68 1968 14 G,S Rapp, Richard H., 1968
n WGS66 1966 24 G WGS Committee, 1966
SE1 1966 15 S Lundquist, C.A. et al, 1966

(Ghi chu: S = Satellite Tracking Data, G = Gravity Data, A = Altimetry Data)



AlUB- .
110 GRACED2S 2009 150 S(Grace) Jaggi, A. et al, 2012

(1R GGMO3C 2009 360 A, G, S(Grace) Tapley, B.D. et al, 2007

i3 GGMO3S 2008 180 S(Grace) Tapley, B.D. et al, 2007

B-
107 AlUB- 2008 120 S(Grace) Jaggi, A. et al, 2010

GRACEO1S
00 EIGEN-55 2008 150 (el Forste, C. et al, 2008
S(Lageos)
8 EIGEN-5C 2008 360 v&SlGrace) . e Cetal, 2008
B S(Lageos)
N8 Ecm2008 2008 2190 A,G,S(Grace) Pavlis, N.K. et al, 2008
s1E3 ITG-Grace03 2007 180 S(Grace) Mayer-Glirr, T. et al, 2007
AIUB-
102 —CHAMP01S 2007 70 S(Champ) Prange, L. et al, 2009
(i ITG-Grace02s 2006 170 S(Grace) Mayer-Glirr, T. et al, 2006

1000 EIGEN-GLO4S1 2006 150 SElries; Férste, C. et al, 2006
S(Lageos)
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Tai liéu tham khao
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4. Danh gia do chinh xac ciia cac mo hinh

Europe
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(1112 diém)
Canada
(2691 diém)
Japan (816 diém)
USA (6169 diém)
Tong hop (12036

GEMA4 16 3.314 3.058 3.145 3.015 5.647 3.467 3.5172
n GEM3 12 3.954 4.655 4.954 3.539 4322 5.225 4.9088
n GEM2 22 3.002 3.676 3.357 3.943 4.075 2.909 3.2765
GEM1 22 3.449 2.713 5.075 3.349 4.847 4.18 4.2615
n KOCH71 11 11.823 21.583 10.88 8.763 6.075 17.179 15.2411
“ KOCH70 8 13.334 10.538 12.3 10.78 2.854 15.783 13.6158
n SE2 22 3.326 3.716 4.774 4.663 4919 3.899 4.2286
n OSu68 14 5.097 3.69 8.921 2.793 4.013 4.261 5.5283
n WGS66 24 3.982 4.68 5.307 3.247 5.853 3.206 4.1342
- SE1 15 3.841 6 5.067 8.983 5.007 3.896 5.0806




Australi i Tong hop
201 d 12036 d

k8 AlUB-GRACEO2S 0.495 0.665 0.639 0.725 0.911 0.63 0.6647
m GGMO03C 360 0.259 0.513 0.337 0.301 0.316 0.347 0.3565
18 GGMO3S (upto150) 150 0.494 0.7 0.62 0.739 0.893 0.641 0.6688
m GGMO3S 180 1.281 1.762 1.011 1.313 1.163 1.24 1.2542

Ly AIUB-GRACEO1S 120 0.563 0.728 0.768 0.9/8 1.161 0.723 0.7931
EIGEN-5S 150 0.475 0.714 0.671 0.765 0.909 0.63 0.6796
EIGEN-5C 360 0.244 0.524 0.278 0.266 0.339 0.341 0.3422
EGM2008 2,190 0.217 0.460 0.128 0.125 0.083 0.248 0.2397
ITG-Grace03 180 0.603 0.686 0.636 0.67 0.752 0.633 0.6502
AlUB-CHAMPO1S 70 0.893 1.061 1.076 1.577 2.167 0.843 1.1294
ITG-Grace02s 170 0.489 0.68 0.569 0.652 0.86 0.623 0.6364

(8 EIGEN-GLO4S1 150 0.464 0.739 0.66 0.771 0.952 0.63 0.6843



Australi i Téng hop
201 d 12036 d

Gﬁ ;geNS GCF_2 0.318 0.502 029 034 0431 0396 0.3832
ITSG Grace2018s 200 0.404 0.545 0.387 0.504 0.573 0.496 0.4837
EIGEN-

£ GRGS.RLO4A.MEAN 300 0.327 0.507 0.298 0.345 0.447 0.404 0.391

-FIELD

%72 Gocooss 300 0.318 0503 0292 0.341 0.43 0.398 0.3847

GO_CONS_GCF_Z 300 0.317 0501 0.29 034 0431 0.396 0.383
_TIM_R6

GO_CONS_GCF_Z 300 0.313 0503 0292 0.339 0.432 0.396 0.3838
DIR_R6

240 0.388 0.529 0427 0457 0.574 0.464 0.4689
180 0432 0.592 0475 0.587 0.661 0.525 0.5357

2,159 0.217 0.446 0.13 0.121 0.07/6 0.245 0.2353

220 0.359 0518 0.373 0426 0.526 0.442 0.4392
240 0.317 0513 0.348 0.387 0.483 0.412 0.4111

250 0.337 0512 0.329 038 048 0.414 0.4081
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Xu thé ting do chinh xac ciia cac mo hinh truong trong

lyc toan cau




KET LUAN

Phuong phdp ham ciu diéu hoa dé xac dinh
trwong trong luc d3 cod tr 1du nhwng dén nam
1966 md&i c6 mo hinh dau tién ra doi

T 1966 dén nay da co tdi 175 mo hinh dugc xay
duwng

Cac mod hinh tang dan vé so bac t6i da (Nmax),
loai sO liéu st dung va do chinh xac

Hién nay s6 bac cao nhat da la 2190. D6 chinh xac
dat t&i 2dm so vdi s6 liéu do GNSS-thay chuan



THANK YOU !



