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Hinh 3. Anh hwréng cda véan téc chi tiét dén dé nham, Ryax khi
mai véi van toc da vq khac nhau vas = 2 mmi/vg.
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Ngwéi phan bién: PGS.TS. Nguyén Dai An
DANH GIA DO CHINH XAC PHAN TiCH BIEU HOA THUY TRIEU
THEO PHUONG PHAP BINH PHUPONG NHO NHAT
EVALUATING ACCURACY OF TIDAL HARMONIC ANALYSIS
ACCORDING TO LEAST SQUARES METHOD
TS. PHAM KY QUANG
Vién Pao tao SPH, Trwong DHHH
TOm tat
Trong bai bao dwa ra viéc danh gia do chinh xac phan tich diéu hoa thay triéu theo
phuong phap binh phuong nhé nhéat. Trén co sé két qua nay co the xay dung chuong
trinh tinh toan chinh xac thay triéu gép phan nang cao d¢ tin cdy an toan hang hai.
Abstract
In this article, we introduced the accuracy of tidal harmonic analysis according to least

squares method. The result of tidal analysis built up on this method can set up a accurate
calculation program for tide to raise the reliability of safety navigation.

Keywords: harmonic constants, tide, tidal current, least squares method.
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1. Dit van dé

_ Khi c6 n d6 cao myc nwoc quan trac Z; tai thoi diém bét ky, nhiém vu cta phan tich thay
trieu la xac dinh b gom r cap hang so dieu hoa khdng doi H va g cho mai dia diém da chon. Xét ca
anh hwéng diéu kién dia phwong dén bién d6 thi dé cao mwe nwédc quan trac cé thé viét [1]:

Z =A +Z fiH, COS[Qit —(Vgtu) — gi] (1)
i-1

Trong dé: Ao - d6 cao mwc nwéc trung binh; i - song triéu thir i’; R - bién do séng va tinh
theo cong thiee R = fH ; H - bién d6 trung binh clia séng phu thudc vao diéu kién dia ly va khéng
dbi voi mot vi tri da chon; f - hé s6 suy giam phu thugc vao diéu kién thién van va dwoc tinh theo
quy luat chuyén déng cuda céac thién thé; g - van téc goc clia séng trieu (khdng phu thuéc vao diéu
kién dia ly va khéng thay déi déi v&i méi song); t - gid mat troi trung binh; & - pha ban dau cla
song triéu va tinh theo cong thire: & = (V, +U) — g, trong do: (V, + U) - dwoc coi 1a déi sb thién

van ban dau, tinh theo qui luat chuyén dong cua cac thién thé va tinh tir 0 gi¢' ngay quan trac dau
tién; g - gbc vi cla sbéng trieu, phu thudc vao diéu kién dia ly va khéng do6i v&i moét dia diém da
chon.

Theo phwong phap binh phwong nhd nhét, bién déi phwong trinh (1) thanh dang [1]:

Z,=A+ Zr:(Ai cosqt + B, singt) @
i=1

Trong do: A = f,H,cos[g, - (V, +u)], B, = f,H,sin[g, —(V, +u)] va xac dinh cac &n sé
clia nhirng phwong trinh (2) sao cho dam bao diéu kién:

ty

5{z.-A- Sl o]} >mn. ®

t=t,

Dé thoéa man diéu kién (3) s& cho mét hé gém (2r + 1) phuong trinh dai s6 tuyén tinh (hé
phwong trinh chinh tac), trong do: r - s6 cac song trieu dwgc phan tich (tlr song trieu M, dén song
trieu cudi cung, ky hiéu W):

2. P chinh xéc phan tich diéu hoa thuay triéu theo phwong phap binh phwong nhé
nhét

Do chinh xac clta dw tinh thay triéu dwoc dac trwng béi do léch binh phwong trung binh
gira myc nwéc tirng gid dy tinh va mwe nwdc quan trac, dwoc xac dinh theo cdng thire [2]:

m, = iwf—[vv] 4
n

Trong dé: v - hiéu sé gitra muc nwéc dw tinh va mye nwédc quan tréc; n - sbé lugng quan
tréc; [ ] - déu lay téng theo thoi gianttr t; > t, .
Vé&i sb6 n da Ion thi gia tri m, sé& chinh 1a sai s6 binh phwong trung binh cta dw tinh thay

triéu. Hon nira, néu dem so sanh muc nwdc dvw y’nh va muc nwoc thwe dq cta thay triéu thwe hién
trong toan bé chu ky quan trac da dwoc dung dé phan tich dieu hoa, thi tong binh phwong cac dé

léch [W] c6 thé tinh thdng qua cac hé sb cta mét trong hai phwong trinh chuén téc sau [2]:
[VV]Z[ZZ]_nAé _l.aMzZJXMz _l.bMZZJYM2 _l.aszZJst —A _[hNZ]YW
hoac:
|.aMzZ:LJ N [szZZJ N [aSSZ3J A+ [0, Z.2r]

[w]z[ZZ]—nAer[aMzaleJ low b 2] s 23] lo,by,.2r]

Trong do:
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St dung tha thuét cta phwong phap binh phwong tdi thidu, xac dd chinh xac muc nwéc
trung binh va cac hang s6 diéu hoa thay triéu [2] theo hé (5) va (6):

2 2
My, =—f,m;
2 2 H H] 2
My, =—(f22 Cos" gy, + f,5sin 29Mz + f;;sin gMz)m0
2 2 H H 2
ms, =—(f44cos gs, + f,sSin 29Sz + f..sin Js, )m0 (5)

-1
m2 =
vz Hf,,z(fzzsin2 Ou, — fsSin2g,, + f,, cos® gMz)mg
m._ = 1
Os2 Hszz(stinz 9s, — fissin2gg + f Ccos? gs, )mg (6)
m2 = -1

o |_|v2\/ (f2r2r Sin2 Ow — f2r(2r+l)Sin 29W + f(2r+l)(2r+l) COSZ Ow )mg

Trong d6: f,5, f,5, fus fags ooy flariayarsa) - NNGNG hé s ty trong, duorc tinh tir cac phuong

trinh ty trong; m, - sai sb binh phwong trung binh ctia mét sé do, dwoc xac dinh theo biéu thirc:
\AY

n-2r-1

Nhirng phuo’ng trinh ty trong thiét lap theo dang phwong trinh chuan t&c va cé cung nhirng
hé sb. Khac véi nhirng phwong trinh chuan tac, nhitng so hang tw do cla cac phwong trinh ty
trong bang khéng ho&c bang don vi. bé tinh duogc tat ca cac hé sb ty trong phai thiét lap va giai
(2r+1) nhom cac phwong trinh ty trong, moi nhém d6 gom (2r+1) phwong trinh 1&p thanh mét hé
[2]. Trong hé c6 mot phwong trinh theo tuan ty c6 sO hang tw do bang don vi, con cac phuwong
trinh khac c6 so hang tw do bang khdng.

- Hé phwong trinh ty trong thir nhét:
nfll + |_'3-MZ Jle + |_sz JflS + |_asz Jf14 +A + [hN ]fl(2r+l) +1=0
[':"-MZ ]fll + [aMzaMz ]le + [aMszz ]flS + [':"-r\/lzasz ]f14 +A + [aMth ]fl(2r+l) =0

[ s + [ By [z + lous B i + 3, B g+ + B0 Ty =

m, =+
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- Hé phwong trinh ty trong tht hai:

nle + |_a‘MZ szz + |_sz szs + |_a52 Jf24 +A + [bW]f2(2r+1) =0

[aMZ ]le + [amzawl2 ]fzz + [aMZbMZ ]fzs + [aMZaSZ ]f24 +A + [amzbw ]f2(2r+l) +1=0
[bW]flz + [aMth ]fzz + [bMZbW ]fzs + [aszbw ]fz4 +A + [bwbw ]fz(2r+1) =0
Hé phwong trinh ty trong thir (2r+1):

nf 1(2r+1) |_a'MZ Jf2(2r+1) + |_sz Jf3(2r+1) +A + [bw ] f(2r+l)(2r+l) =0

[aMZ ]fl(2r+l) + [aMZaMZ ]fz(2r+1) + [aMZbM ) ]f3(2r+l) +A + [amzbw ]f(2r+l)(2r+l)
[bw ] fl(2r+l) + [amzbw ]f2(2r+l) + [bMZbW ]f3(2r+l) +A + [bwbw ]f(2r+l)(2r+l) +1=0

Viéc gidi cac hé phwong trinh ty trong, nhitng hé sé ty trong khoéng binh phwong dwoc xac
dinh méi hé sé hai 1an (tr hai nhém phwong trinh). Lap va gidi cac hé phwong trinh trén may tinh
khéng qua khé khan vi & day thwe ra la lap lai nhiéu 1an viéc giai phwong trinh chuén téc véi cac
sb hang tw do khéng dbi.

I
o

Viéc xac dinh cac hang sé diéu hoa c6 thé thyc hién bang phwong phap gan dung va don
gian hon nhiéu. C6 thé chon mét thei ky quan tréc muc nwéc sao cho qua khodng thei gian d6 tat
ca cac song triéu thay déi mét s6 nguyén lan chu ky triéu. Trong truong hop nay biéu thirc clia cac
hé sb cla nhirng phwong trinh chuan tac va cac hé sb ty trong twong ng sé don gian di nhiéu.
Hon niva, néu chap nhan hé sbé suy bién cla tat ca cac song triéu bang don vi, cac hé sb ty trong
c6 thé biéu dién dwéi dang [2]:

1 2

fi = _H; fo =Ty =A = forper = _H;

f12 = f13 = f23 =A = f2r(2r+1) =0.

~ Twong tng biéu thire dbi voi sai s6 binh phurong trung binh cta muc nwoc trung binh va
cac hang so diéu hoa cling sé don gian hon:

m 2
m, =+—2; m, =m. =A =J_r,/—m; m =+
A ln M, S, rnW n 0 g;

3. Két luan

My

nH,

%

Qué trinh danh gia do chinh xac phan tich chi tlet diéu hoa thay triéu theo phwong phap binh
phwong nhd nhét chi ding dén trong trwéng hop néu nhw chu ky quan trdc mye nwéc thda man
0

céac diéu kiéen n > , trong d6: g;, q; - cac tbc dd goc clia cac song triéu, tinh bang do/gitr va
g —q;

chi ra réng: Nhitng bién d6 cac song triéu tinh theo phwong phap binh phwong nhé nhat co d6

chinh xac nhw nhap, con do6 chinh xac khi tinh cac géc vi phu thuéc vao bién dé clia séng triéu. Doi

v&i nhirng séng trieu c6 bién do I&n hon thi cac goc vi tinh dwgc sé chinh xac hon.
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