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~ KHAO SAT ANH HUONG CUA THUY TRIEU
PEN PO CAO GPS-THUY CHUAN VA PO CAO VE TINH
NGUYEN VAN SANG, Truong Pai hoc Mo - Pia chdt

PHAM VAN TUYEN, Cong ty TNHH &j thudt dwong cao téc Changda, Quing Péng

Tém tit: 7) ity triéu la hién twong 1én xuong ciia myc niede bién do dnh hiong két hop ciia
cac lyc hap dan tac dung boi Mat Tring, Mat Troi Va sw quay cia Trdi Ddt. C6 3 hé thong
triéu la triéu trung binh, triéu zero va triéu khong phu thudc. Bdi bdo trinh bay vé danh
huéng cia triéu dén do cao GPS-thiyy chudn va do cao vé tinh. Trong bai, tdc gid néu ra
cong thirc thuc dung tinh 56 hiéu chinh cia triéu dén dé cao trong hé triéu khong phu thuoc.
Theo cong thurc nay, $6 hiéu chinh do triéu hiéu chinh vao dé cao chi phu thuoc vao do vi.
Két qud tinh toan thuc nghiém cho thcfy anh hwong cua trieu dén do cao trong hé triéu
khéng phu thudc trén lanh thé Viét Nam thay doi tir -6,3 cm dén -3,1 cm, d¢ 1om giam dan tir
Nam Ién Bdc. Chénh léch anh hwéng ciia triéu ndy dén hai diém khac nhau la rat nho nén
khéng anh hwong dén do cao GPS-thity chudn. Déi véi do cao vé tinh, triéu anh hieong dang

ké dén dé cao mat bién.

1. Pit van dé

Tridu noi theo nghia rong 1a su bién dang
ctia Trai Dat do su thay ddi ctia cac ngoai luc va
cac luc quan tinh. Ngoai luc c6 thé ké dén 1a su
thay doi sirc hut Mat Triang, Mt Troi va cac vt
thé vii tru, ma chu yéu la Mat Trang, Mat Troi.
Vi tri twong hd gitta Mit Tring, Mit Troi va
Trai Dt thay d6i lién tuc theo chu ky nira ngay
dén ntra nam. Lyc quan tinh 12 do lyc 1i tAm gy
ra. Do téc d6 quay cta Trai Dt c6 thay doi
cling gy ra su thay doi triéu Theo ly thuyét
hién nay, nguoi ta chia triéu cua Trai Pit ra cac
loai: triéu khi quyén, dia triéu va thuy tricu.
Triéu con duoc chia lam ba hé thong tridu [4],
[7]: hé théng tricu trung binh (Mean Tide
System), hé théng tridu zero (Zero Tide
System), hé¢ thong triéu khong phu thudc (Free
Tide hodc Non-Tide System). Ngoai ra, dya vao
dic diém cua trleu nguoi ta con chia ra triéu
thuong Xuyen trleu truc tlep, tridu gian tlep

Hé thong triéu khong phu thudc co6 dac
diém 1a tit ca cac anh hudng cua triéu (ca truc
tiép, gian tiép va thuong xuyén) déu duoc loai
bo. Nghia 1a trong h¢ triéu nay, cac dai lugng
khong con anh hudng cua trieu. Dé dua cac tri
do trac dia vé hé tridu nay thi can phai tinh cic
s6 hiéu chinh do tridu theo cac hé sb love.
Trong [3] da phan tich va gidi thi€u cac cong

thirc tinh anh hudng cua tridu dén trong luc, di
thuong do cao, do léch day doi, d§ cao thuy
chuan trong hé triéu khong phu thudc.

Trong do cao GPS-thuy chuan, dya vao cac
mé hinh geoid nhu EGM96, EGM2008 [6] dé
xac dinh dg cao geoid (N), két hop voi do cao
chuan cta cac diém gbc do cao va do cao trac
dia do dugc dé xac dinh do cao chuin cua cac
diém con lai cta luéi GPS. Theo [5], md hinh
EGM96 di duoc hiéu chinh triéu thuong xuyén,
m6 hinh EGM2008 dé dugc hiéu chinh vé hé
triéu khong phu thudc [6], trong khi d§ cao
chuan cua cac diém gbc do cao thi chua duoc
hiéu chinh triéu ndy. Nhu vdy, ¢ diy cé su
khong twong thich vé mat 1y thuyét. Su khong
tuong thich nay c6 anh huong nhu thé nao dén
két qua do cao GPS-thuy chuan 1a vin dé ma
bai bao s& giai dap. Mat khac tridu anh huong
thé nao dén két qua do cao vé tinh, c6 can tinh
dén anh huong nay trong két qua xac dinh do
cao mit bién bang do cao vé tinh khong ciing 13
van dé ma bai bao s& dé cap.

2. Cong thirc tinh anh hwéng ciia triéu

Thé hap dan do triéu gy ra tinh theo cong

thie [3]:

2
W, = %(gsin2 e-1(3sinp-1)+..., (1)
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trong do:

GM 14 hang sb trong truong dia tim Trai
dat;

r 12 ban kinh trung binh cuia Trai dat;

d 1a khoang cach dja tam tir Trai D4t dén
Mat Trang hodc Mat Troi;

¢ la goc nghiéng trung binh cua Bach dao
(hoac Hoang dao so véi Xich dao);

¢ la d6 vi dia tdm cua diém xét trén Trai
Dét, v6i do chinh xac tinh s hi¢u chinh dén
mm ciing c6 thé coi day 1a vi d6 dia Iy.

Trong cong thirc (1) thé hap dan do triéu
gay ra chi phu thudc vao do vi ¢ cia diém xét.
Cong thirc nay duoc ching minh khi coi Trai
Pat 1a vat ran. O day moi ké dén bac 2 ham
Legendre.

Geoid dudi anh hudng cua triéu khi coi
Trai Dét 1a vat dan hoi s& ¢6 dich chuyén thang
dung gdy ra su thay d6i cho d6 cao thuy chuan
nén s& c6 sd hiéu chinh tuong tmg vai hé tricu
khong phu thudc cho d6 cao 1a [3]:

dH = —c— e @

g
trong d6: Wp la thé cua tridu; g 1a gia tri trong
luc trung binh tinh theo phap tuyén cua Geoid;
¢~ 0.68 (hé s6 love);

Thay We trong (1) vao (2) va bién doi ta
dugc cong thuc thuc dung tinh s6 hiéu chinh
trong hé triéu khong phu thudc cho do cao nhu
sau [3]:

dH =—c(9.9—-29.6sin’ ). (3)

Két qua ctia cong thirc (3) c6 don vi la cm.

3. Anh huéng ciia triéu thuwong xuyén dén do
cao GPS-thiiy chuin
Dé biét tridu anh huong thé nao dén do
cao cua diém gbc do cao, chung toi tinh anh
hudng cta né dén do cao cia diém gdc do cao
hang I c¢6 s6 hiéu II(HD-TB)3, c6 do vi
20°51'44.19" theo cong thire (3). Két qua tinh
nhan dugc dH = -0.042 m. Nhu vy triéu anh
huong dén d6 cao cua diém gdc d6 cao 1a kha
16n.
Pé khao sat xem triéu anh huong dén cac
diém gdc khac nhau thi khac nhau thé nao,
ching t6i tinh anh hudng nay cho cic diém
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chay doc j—)ét nudc, ¢o ,d(f) vi thay doi tur
8%00°00” dén 25°00°00”. Két qua tinh toan dugc
trinh bay trong bang 1.

Bang 1. Anh huéng ciia triéu dén cdc diém
phan bo doc Viét Nam

Chénh
STT Do vi dH (m) | léch
do | phat | giay (m)

1 8 0 0 -0.063
2 9 0 0 -0.062 | 0.001
3 |10 0 0 -0.061 | 0.001
4 | 11 0 0 -0.060 | 0.001
5 | 12 0 0 -0.059 | 0.001
6 | 13 0 0 -0.057 | 0.001
7 14 0 0 -0.056 | 0.002
8 15 0 0 -0.054 | 0.002
9 16 0 0 -0.052 | 0.002
10 | 17 0 0 -0.050 | 0.002
11 | 18 0 0 -0.048 | 0.002
12 | 19 0 0 -0.046 | 0.002
13 | 20 0 0 -0.044 | 0.002
14 | 21 0 0 -0.041 | 0.002
15 | 22 0 0 -0.039 | 0.002
16 | 23 0 0 -0.037 | 0.002
17 | 24 0 0 -0.034 | 0.003
18 | 25 0 0 -0.031 | 0.003

Tir bang 1 ta thdy, anh huong cua tridu dén
cac diém trén l1anh tho Viét Nam bién thién tir -
3,lcm dén -6,3cm, cang gf‘?ln Xich dao thi anh
huong nay cang nhiéu. Nhu vdy can phai xem
xét dén sd hiéu chinh nay khi xay dung hé
théng dd cao cho Viét Nam. Chénh léch cua
anh huong nay gitra diém cyc Nam va diém cuc
Bic cua Dat nude khoang 3cm, chénh 1éch gitta
hai diém cach nhau 1 d6 (tvong duong 110 km)
16n nhét chi 1a 3mm, néu so sanh gia tri nay véi
sai s do cua luéi thuy chuan hang I 1A
+2/L (24110 =10,5mm) thi gid tri nay la rat
nho. Nghia 13 tridu anh huong dén do cao cua
cac diém gbc d6 cao mot gia tri gin bang nhau.
Nhu vady, mdc du cac mé hinh geoid c6 hi¢u



chinh triéu, thi khi khong hiéu chinh anh huéng
nay vao do cao cac diém gdc do cao trong ludi
GPS thi chi 1am cho d6 cao cua céc diém ludi
cung thay d6i mot luong cb dinh nhu diém goc
do6 cao. Nghia 1a c¢6 thé coi triéu khéng anh
hudng dén do cao GPS-thuy chuan.

4. Anh huéng ciia triéu dén két qua do cao vé
tinh

Vetinh g | o
B 00
B I ~ Qily dac vé tinh
H b
Mt bifn
S3H
— T Ellipsiod

Hinh 1. Nguyén tdic do cao vé tinh

Do cao v¢ tinh dugc thuc hién theo nguyén
tac: vé tinh do cao bay trén quy dao phét tin
hiéu song rada xudng mit bién. Tin hiéu nay
phan xa va quay tré lai vé tinh. Bang cach do
thoi gian lan truyén tin hiéu di va vé s& xac dinh
dugc do cao tir vé tinh dén mat bién (h). Trén
vé tinh lai ¢ cac thiét bi dinh vi, xac dinh duoc
dd cao tric dia (H) cta vé tinh so vai ellipsoid
tham chiéu (hinh 1). Khi d6, 46 cao mit bién
(SSH — Sea Surface Height) dugc xac dinh theo
cong thure [9]:

SSH=H-h-h,,, 4)
trong d6: Neorr — céc s6 hidu chinh;

Triéu lam thay ddi do cao mat bién mot
luong kha phuc tap duoc tinh gan ding bang
cong thirc (3) va 1a mot trong cac sd hiéu chinh
nam trong heorr. Dé khao st anh huong cua
triéu dén két qua do cao v¢ tinh, chung t6i tinh
toan s6 hiéu chinh nay cho 4133 diém do cao vé
tinh thudc chu ky 81 v¢ tinh ENVISAT trén
Bién Pong. S6 liéu do cao vé tinh nay duoc
cung cip bai AVISO 0, [10]. Két qua tinh toan
dugc trinh bay trong bang 2.

Bdng 2. Anh hwéng cia triéu dén két qua do cao vé tinh

STT | ¢ (d9) A(@o) |[dH(m) | STT ¢ (d0) A(d6) | dH (m)
1 8.0038 | 106.8690 | -0.063 | 3709 | 12.4826 | 113.5830 | -0.058
2 8.0699 | 106.8540 | -0.063 | 3710 | 12.4165 | 113.5680 | -0.058
3 8.1360 | 106.8390 | -0.063 | 3711 | 12.3504 | 113.5530 | -0.058
4 8.2021 | 106.8250 | -0.063 | 3712 | 12.2844 | 113.5380 | -0.058
5 8.2682 | 106.8100 | -0.063 | 3713 |12.2183 | 113.5230 | -0.058
6 8.3343 | 106.7950 | -0.063 | 3714 |12.1522 | 113.5080 | -0.058
7 8.4003 | 106.7800 | -0.063 | 3715 | 12.0861 | 113.4930 | -0.058
8 8.4664 | 106.7660 | -0.063 | 3716 |12.0201 | 113.4780 | -0.059
9 8.5325 | 106.7510 | -0.063 | 3717 |11.9540 | 113.4630 | -0.059
10 8.5986 | 106.7360 | -0.063 | 3718 | 11.8879 | 113.4480 | -0.059

195 | 19.8407 | 112.0550 | -0.044 | 4128 | 8.3494 | 111.2160 | -0.063

196 | 19.9067 | 112.0390 | -0.044 | 4129 | 8.2833 | 111.2010 | -0.063

197 |19.9727 | 112.0230 | -0.044 | 4130 | 8.2172 | 111.1870 | -0.063

198 | 20.0386 | 112.0070 | -0.044 | 4131 | 8.1510 | 111.1720 | -0.063

199 | 20.1046 | 111.9910 | -0.044 | 4132 | 8.0849 | 111.1570 | -0.063

200 | 20.1706 | 111.9750 | -0.043 | 4133 | 8.0188 | 111.1430 | -0.063
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Tir két qua tinh & bang 2 ta thdy, tridu lam
cho d6 cao mit bién tai cac diém do cao vé tinh
trén Bién Dong thay doi 16n nhét toi -6,3 cm.
Thay d6i nay 1a dang ké vi vdy can xem xét dén
s0 hi€u chinh tridu den két qua do cao v¢ tinh.
Trén thuc té thay triéu trén bién bién do1 phuc
tap va con chiu anh huong cua nhiéu yeu t6 nhu
dia hinh day bién, bo bién vv... nén can dua
vao cac mo hinh tridu dai duong dé tinh chinh
xéac s hiéu chinh ndy. Cang gan bo thi sé hiéu
chinh nay cang khé dugc tinh chinh xac. Ngoai
ra, dia triéu va triéu cuc cling can duoc xem xét
dé hiéu chinh cho két qua do cao vé tinh.

5. Két luan

Triéu anh huéng dén do cao cua cac diém
géc dd cao trén lanh thd Viét Nam 16n nhét 1a -
6,3 cm va nho nhét 13 -3,1 cm, d6 16n giam dan
tir Nam 1én Bic.

Chénh léch anh huong cua tridu dén hai
diém khac nhau nho hon sai s6 do lui thuy
chuan hang I nén c6 the coi triéu anh hudng den
d6 cao cia cac diém goc do cao mot gia tri gan
bang nhau. Do d6, triéu khong anh huéng dén
két qua do cao GPS-thiy chuan.

Triéu anh huéng dang ké dén do cao mat
bién, nén trong do cao vé tinh can xem xét dén
viéc tinh hiéu chinh anh huéng nay vao két qua
do.
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ABSTRACT
The investigation of the effects of the tide on the GPS-Levelling and Altimetry

Nguyen Van Sang, Hanoi University of Mining anh Geology
Pham Van Tuyen, China Guang Dong provincal ChangDa highway engineering Co.,LT

Tides are the rise and fall of sea levels caused by the combined effects of the gravitational
forces exerted by the Moon and the Sun and the rotation of the Earth. There are 3 systems tide:
Mean Tide System, Zero Tide System and Free Tide System. This paper presents the tide and its
effect on GPS-levelling and Altimetry. The paper also presents the experimental formula to
compute the effect of the tide on heights. According to this formula, a correction due to the tide
only depends on the latitude. The experimental results show that impacts of the tide to heights
change from -6.3cm to -3.1cm in the VietNam. The differences of the tide impact to the heights of
two different points is very small, hence does not affect on GPS-levelling. For Altimetry, the tide
significantly affects in the sea surface height observations.
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