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DPANH GIA KHOANG DICH CHUYEN CUA MAT QUASIGEOID
CUC BQ SO VOI MAT QUASIGEOID TOAN CAU TAI TRAM NGHIEM
TRIEU HON DAU

PHAM HOANG LAN, Truong Bai hoc M6 - Pia chat
NEYMAN YU. M., SUGAIPOVA L. S., Truong Dai hoc Tong hop quocgia Trac dia va Ban do

Tom tit : Dya trén co s¢ khai quat cong thire Bruns va si dung s6 liéu do cao GPS tai hon
800 diém phan bo dong déu trén 1anh thé Viét nam cing mét s6 md hinh mdi nhat ciia trong
truong Tréi dat da xac dinh duogc khoang dich chuyén cua mgt quasigeoid cuc bg di qua
tram nghi¢m triéu HON Ddu S0 vdi mat quasigeoid toan cau. Pai lwong nay duoc danh gia
bang xdp xi 0,4 m va ¢6 sai s6 cng ¢& véi nhiéu khu viee khdc nhau trén thé gici 1a 0,2 m.

1. Pit van dé

Vi tri ctia diém xét trén mat dat (hay bén
ngoai nd) dugc xac dinh don tri bdi cac thanh
phﬁn toa do0 B, L, H so v&i mat ellipsoid tron
xoay xac dinh nao dé. Song, nhu di biét, vi tri
thrfmg dimg s& dugc xac dinh thuan tién hon cho
phan 16n cac muc dich khoa hoc, k¥ thuat ciing
nhu kinh té, néu dugc tinh tir mot bé mat co lién
quan theo cach nay hay cach khac véi mit bién
trén Trai dat. Tir lau ngudi ta da chap nhan bé
mat nhu thé 12 mat dang thé trong truong thuc
W =W,y gan nhat (theo nghia tong binh  phuong
d6 chénh 1a nho nhit) so véi mit bién trung
binh khong chiu anh hudng cia song, gi6, dong
chay trén pham vi toan bo Trai dat va goi n6 1a
geoid. Nhung, trén thuc té khong thé chi ra du
mot diém tai d6 c6 mat geoid chay qua. Vi thé,
nguoi ta da phai coi geoid 1a mat dang thé trong
truong thyc di qua diém gbc d6 cao duoc lay
theo muc nudc bién trung binh nhiéu nim &
mot ving bién cu thé nao d6. Nhu vay, c6 hai
loai geoid: geoid toan cu va geoid cuc bd. Do
cao cia diém xét s& duogc tinh doc theo duong
strc trong truong tir diém d6 dén mat geoid. No
co tén la do cao chinh. Tuong ing ta s€ c6 do
cao chinh so véi mat geoid toan cau va do cao
chinh so véi geoid cuc bd.

Pé khic phuc nhuoc diém co ban cua do
cao chinh 13 né khéng thé duogc tinh ra mét cach
chat ché (do doi hoi phai biét chinh xac cu tao
bén trong cta Trai dat), nguoi ta di dé xuat mot
loai @6 cao hoan chinh hon véi tén goi 1a d¢ cao
chuan. Bé mat khoi tinh cia d6 cao chuén la
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mit quasigeoid. Cling nhu da dé cép o trén, ta
s& co quasigeoid toan cAu cho quy mé toan b
Trai dat va quasigeoid cuc bo cho pham vi qudc
gia hay khu vuc. Tuong ng ciing s€ c6 do cao
chuan tinh tir mit quasigeoid toan cau va do cao
chuén tinh tir mat quasigeoid cuc bd.

Biét duoc Kkhoang chénh gilta mat
quasigeoid toan cau va mat quasigeoid cuc b,
ta dé dang chuyen dbi tir hé thong d6 cao qudc
gia sang hé thong dd cao toan cau va nguoc lai,
cling nhu tinh chuyén qua lai giita cac hé thong
d6 cao quoc gia nham d4p ung cac bai toan lién
két trén pham vi khu vuc hay toan cau trong d6
doi hoi co sé thdng nhat vé yéu t6 do cao. Picu
nay cang tré nén thiét yéu trong bdi canh khong
thé do ndi truc tiép, dac biét trong diéu kién cac
quéc gia bi ngin cach boi bién va dai duong.

Ban chét va mdi lién hé toan hoc gilra mat
quasigeoid cuc bd va mit quasigeoid toan cau
cling nhu hai loai do cao chuin tuong tng da
duoc trinh bay trong [1], [2] va [3].

Trong bai bao nay chung t6i xin dé cap dén
viéc danh gia dai lugng chénh khac gitra mat
quasigeoid cuc bo va mit quasigeoid toan cau
tai tram nghiém triéu Hon DAu.

2. Co s6 1y thuyét

Trén hinh 1 ta co:

HWeS® =Q,P - d0 cao tric dia cua diém
x€t so voi ellipsoid WGS-84 ;

€ =Q,P, = QP-di thuong do cao ;

hV

loc

quasigeoid cuc bg .

=PP=Q,Q - dd cao chuan so voi
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la 6 cao Q?Q’CGS’SA cua quasigeoid cuc by so voi
ellipsoid WGS-84 c6 thé trong truong binh
thuong trén mat nd bang ULYS* (xem hinh 1).

Bay gio ta hdy ky hiéu do cao cua
quasiggoid toan cau so voi ellipsoid chung cua
Trai dat la ¢ . Quasigeoid toan cau duoc hiéu la
mit dang thé trong truong W = Wo rat gan (theo
cach hiéu cua ly thuyet binh phuong nho nhat)
v6i mat bien trung binh vao thoi diém cu the
nap d6 va co thé dugc ’nhan biet du chi tai mot
diém khoi tinh (diem goc).

Theo céc so liéu hién dai [5] thi

= (62636856.0+0.5)m* / s?, (2
Dua trén suy luan tong quat déi véi cong

thac Bruns ta ¢
C,WGS 84(P) C,,(P)_ (Q) X(W UWGS 84) , (3)
trong do: y la ky hiéu cua gid tri trong luc binh
thuong, P la diém xét trén mat dat, con Q 1a
diém tuong wng trén mat telluroid.

Vi thé:

WGs-84 (p 4

F)= (Q) T®) (Q)
x(W[loe — yWes-84y = 1 « , (4)
v(Q)
1

<(\W. _UWGS—84 = (W _Wloc

(Wo 0 )+Y(Q)( 0 b )

trong d6: T(P) - thé nhidu, con W, - gi tri thé

trén g dang thé trong truong thuc dl qua tram
nghiém’tricu Hon Dau (mat quasigeoid cuc bo,
xem hinh 1). Muc tiéu caa chung ta la danh gia
khoang dich chuyén &_ ciia mat quasigeoid cuc
bo so véi mat quasigeoid toan cau. Vi vay, ta
hay viét lai (4) & dang

O = (W, —Wg™) =
= (P)-C(P)
[ , @

Gia tri the trong truong binh thuong trén
mat elljpsoid chuan dugc xac dinh boi céc
théng so6 cia no theo biéu thic [4, tr.71]

U, —%arcth+1oaa (6)

E b 3 o

trong d6: GM - tich cua hing s6 hap dan véi
khoi lugng cﬁa,Tréi dat; m- toc do goc trung
binh cua Trai dat; a,b,E tuong ung la ban truc
I6n, ban truc nho va tam sai tuyén tinh cua
ellipsoid. Doi véi ellipsoid WGS84 ta co [4, tr.
92]

Uyes# = 62636851.7146 m? / s*.

Néu luu y t6i (2), ta s& rat ra

4.29
—(W —— =~ (0.44+£0.05)m
7(Q) 81

Pé c6 thé xac dinh &, theo biéu thuc (5),
ta can biét C(P). Song, van dé c6 thé duoc giai
quyét don gian hon, néu ta rat dai luong nay tir
(3) va (5). That vay, khi do ta c6 ngay (7).

1
7(Q)
WGS-84
loc

, (5)
+—(W

WGS 84)

WGS 84)
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1
8 = —— (W, —W*) =
F Y(Q)( 0 0) ,

— WGS-84 (P) _ CWGS—84(P).

loc

3. Tinh toan thuc nghiém

S6 lidu khai tinh 1a két qua do dac cua 822
diém xét phan bé dong déu trén l1anh thd Viét
nam (hinh 2). Tai mdi diém néu trén déu c6 do
GPS dé xac dinh cac gia tri d6 vi B, d6 kinh L
va do cao tric dia H, ciing nhu c6 két qua do
thuy chuan duoc xir Iy nam 2008 trong Heé
thong do cao quoc gia dé tinh ra gia tri do cao
chuan voi diém géc do cao Iay theo mit bién
trung binh tai tram nghiém triéu Hon Dau ( gan
Hai Phong). Tram nghiém triéu quédc gla Hon
DAu nam trén mat quasigeoid cyc b9, vi thé céc
gid tri do cao chuin duoc tinh theo miat

quasigeoid cuc bd va ky hiéu la h
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Hinh 2. Cdc diém khdi tinh ¢ gid tri dg cao
trac dia da biet thuoc hé WGS-84 va do cao
chuan tinh theo mat quasigeoid cuc bo

Pé danh gia d6 cao CV*(P) cua
quasigeoid toan cau so véi ellipsoid WGS-84,
chiing t6i da sir dung 4 mo hinh khac nhau cua
trong trudng Trai dat ¢ dang cac hé sb diéu hoa:
EGM96 t6i bac 360, GOCE TIM3 téi bac 250,
EIGENG6C2 t4i bac 1949 va EGM2008 tdi bac
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2160. Da tinh céc higu[ ges=4(p) — WS (p) |

cho tat ca 822 diém xét trong d6 phat hién tai 4
diém 1a N° 268(11(BN-QT)14), N° 428(11(XM-
HN)8), N° 666 (II(NT-HH)8) va N°
673(111(PD-NR)11) céc gia tri riéng ¢ c6 chénh
khac so vai gia tri trung binh tinh theo toan b6
822 diém 16n hon 2 lan gié tri trung phuong
teong ung. Tuy vy, néu dua vao yéu cau cho
phép chénh khac ti 3 lan gié tri sai sé trung
phuong thi van cd thé st dung ca 4 diém do.

S6 lieu thdng ké vé két qua tinh cac gia tri
hidu &=| o™ (P)-C"**(P) | tai 818 diém

loc
con lai dugc cho trong bang sau: (bang 1).
Két qua hdéi quy dai luong

[ WGSS4 Py _ z;WGSB“(P)] theo khoang céch

loc
S,(bleg dién bang don vi mot tram kilomét)
deén diém xet P tinh tr tram nghiém triu Hon
Dau dugc cho trén hinh 3. Hinh 3 cho thay dai
lrong hoi quy higu &= ™ (P) " (P) |

theo khoang céch S 1a khong dang ké. Nhu
vay, khodng chénh trung binh gitta d§ cao
quasigeoid cuc bd cling nhu do cao quasigeoid
toan cau so vai ellipsoid WGS84 c6 thé dugc
danh gia béi dai luong
O ~(0.400+0.443+0.379)/ 3~ 0.41m. B¢ chinh
x4c cua két qua tinh toan tai mdi diém duoc
quyét dinh boi chat lwong cia cac md hinh
duoc sir dung dé tinh do cao quasigeoid toan
cau, vi do chinh xéac cua két qua xac dinh do
cao quasigeoid cuc by dua vao do GPS va do
thuy chuan 1a rat cao. Theo cac tai liéu chuyén
mon thi khi tinh d6 cao quasigeoid sai sb trung
phuong do ngat bac trién khai dbi véi md hinh
trong truong chi tiét nhit hién nay la
EGM2008 duoc danh gia bang 5 cma con sai
sb trung phuong do d6 chinh xéac han ché cua
cac hé so diéu hoa bang ¢ 2-3 dm. Nhung,
day 1a s6 liéu danh gia chung cho toan bo Trai
dat, con ddi véi cac khu vuc cu thé do chinh
X&c co thé chénh khéac dang ké. Tuy vay, cac
két qua tinh todn ma chdng ti da nhan dugc
dbi véi 1anh thd Viét nam cho thay la do chinh
x4c dat duoc ciing bang ¢& dé (xem bang 1).
Pé so sanh, chang toi xin dan ra cac két qua
khao sat twong tu d6i véi mé hinh  EGM2008
& cac khu vuc khac nhau trén Trai dat (tinh



bang mét) (bang 2):

Sai s6 trung phuong do ngit trién khai &
bac 360 xac dinh theo cac mo hinh khac nhau
ddi v&i cac hé sd diéu hoa bac cao tir 361 dén
5400 (cac hé sb bac cao hon ¢6 tri sb khong
dang ké) duoc danh gia bang ¢& 0,2 m.

Cudi cung xin nhin manh 1a tit ca cac mo

hinh trong trudng Trai dat dugce chung toi s
dung ching nhimg c6 lién quan dén cing mot
ellipsoid, ma con lién quan dén cing mot hé
thong phi tridu (the tide-free = non-tidal
system). Déi véi lanh thé Viét nam dai luong
chénh khéc giita hé thong phi triéu va hé thng
triéu trung binh hoa c6 gia tri tir -5 dén -10 cm.

Bang 1
) Nho nhét Lén nhat | Trung binh | D6 léch trung phuong so
( Bac cao nhat) (m) (m) (m) véi gia tri trung binh (m)
EGMO96 (360) -1,821 2,100 0,558 0,605
GOCE_TIM3 (250) -0,419 1,438 0,400 0,260
EIGENG6C2 (1949) -0,421 1,008 0,443 0,211
EGM2008 (2160) -0,555 1,231 0,379 0,292
Bang 2
Khu vuc My Canada Chau Au Autraylia
S6 diém 6169 1930 1235 201
Gia tri 0,248 0,126 0,208 0,217
1.5

0.0034"3+ 0.4

epsilon

0.5
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Hinh 3. Hdi quy dai lieong & = |25 (P) - £"*%(P)| theo khodng cach S (biéu dién béng don vi
mét tram kildmét) d@én diém xét P tinh tir tram nghiém triéu Hon Ddu
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4. Két luan

Cac két qua phan tich, danh gia nhan
dugc & trén cho thdy la khoang chuyén dich
trung binh cua mat quasigeoid cuc b di qua
tram nghiém trieu Hon Dau so véi mit
quasigeoid toan ciu dat gi tri xip xi 0,4 m. Sai
s6 xac dinh dai luong nay phu thudc chu yéu
vao d6 chinh xé&c cua gia tri d6 cao quasigeoid
toan cau dugc tinh theo md hinh trong truong
cua Trai dat. Hién nay d6i véi lanh thd Viét
nam né c6 tri s6 cung ¢& nhu ¢ nhiéu khu vuc
khéc nhau trén thé gioi 12 0,2 m.
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SUMMARY
Evaluating the desplacement of local quasigeoid relative to
global quasigeoid at the tidegauge Hon Dau

Pham Hoang Lan, University of Mining and Geology
Neyman Yu. M., Sugaipova L. S.
Moscow State University of Geodesy and Cartography
Based on the generalized Bruns formula and using the GPS-levelling data for more than 800
points evenly destributed in Vietnam,s territory and some modernst EGMs there was carried out
evaluating the displacement of a local quasigeoid relative to a global one at the tidegauge Hon Dau.
The corresponding value is about 0,4 m and has the error of 0,2 m which is typical for various

regions in the world.

YEU CAU PQ CHINH XAC PO CAO PIA HINH...

(tiép theo trang 21)

SUMMARY
Some requirements to terrain elevetion employed to simulate terrain
effect on plumline deflection in Vietnam

Pham Thi Hoa, Hanoi University for Natural Resources and Environment

The paper presents the survey results on requisite of terrain elevation data employed for
simulating terrain effects in plumline deflection in Vietnam. The results show inappreciable effect
of the root mean square error of terrain elevation to the accuracy of plumline deflection. Thus,
employing the model of digital terrain at scale of 1/50,000 calculating plumline deflection in

Vietnam can guarantee the sufficiency.
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