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MG RONG PHUGO'NG PHAP GRACE BE TINH HE SO MA SAT
THUY TRIEU

PHAN PHUNG
Vién nghién ciru Bien

Cho dén bay gio dd ¢6 2 phwong phap thwong duge sir dung
A& tinh hé s§ ma sat tridu:

— Phuwong phap cia G.T Taylor nim 1918
— Phwong phap cia S.F. Grace nam 1936

Nam 1918 Taylor [6] ciin ctr vdo viéc tinh ning lwong firidu
truyén vao mot vinh qua dudong bién long va niing lwgng tiéu
tan do ma sat triéu trong toam dién tich cha vinh d€ tinh hé s&
ma sat thiy tri@u trong bién Irish, vé sau phwong phap nay dugc
P.Allard [3] 4p dung d& tinh hé s& ma sat thay tri€u & bién Manche,
& vinh StMalo v.v... G&n diy Phan Phung |2] ciing d& ap dung 4é&
tinh hé s& ma sat tri€u trong vinh Béc bé.

Nam 1936, Grace [4] c#n cit vao cac phwong trinh théy dong
lirc va phuong trinh lién tuc trong con kénh (bai toan 1 chidu) 42
tinh hé s3 ma sat triéu trong vinh Suez, kénh Bristol va kénh nuée
Anh, Trong bai nay, chiung t6i mé& réng bai toin moét chiéu cha
Grace ra bai toan hai chiGu va 4p dung d& wéc tinh hé s§ ma sat
triéu trong vinh Nha Trang.
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Bar todn hal chitu, mo vong bai todn ctua Grace!

Cag phuong trinh thuy dong lye trong khong gian 2 chiBu tai d¢
sau z trong trudng hop lye gay tridu khong ding k& co dang nhw sau:
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ot oOXx ] 5o
hy i N 1 Al ()
it bl 8 e o ¥
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¢ day x,y la hai tryc nim ngang
u, v : thanh phan cia van t6c theo phuong x va ¥

f : thong s6 Coriolis

1 omre nwrée trién

g gia {0c trong truong

p  : Kh8i hrong riéng clia nuéc hidn

I'x (z), Fy (z) thanh phan caa luc ma sat & do sdu z theo phuong
x va v trén don vi dién tich.

Liy tich phén hé phuong trinh trén (r mit bién din do sau z va
tinh trung binh, ta dwoe:
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u va v la trung binh chia u va v tor mit dé&n d¢ sbu z, véi mét
séng tridu t8c do goc o co thd dil:
u =1y cosot -+ u, sinat
v= v, cosslt - v, sinot
T = T cosal -} 1, sinot
1’x (z) = I'yy cosat - F, | singt

Fy (z) = ¥y cosat -+ Ty ¢ sinst (3)

‘Thay the (3) vao (2), dong nh&t héa va khir thira sd thoi gian ta
dugc 4 phwong trinh sau:
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Néu bidt dacoc u,v tai 1 tram vA ham murc nuwoe 1 tai nhing
diém chung quanh tram d6 thi hé phuong trinh (4) cho tinh dwgc
Fx (z) va l*'y (z)

Ham u, v c¢6 dwec nho do dac bing may tuo ghi dong nuwde, Ham
mirc nuge 1 & trong bo dwge suy tur cac hing sé thay triéu tai
cac tram ven by. Ham mue nudc & ngoai khoi c¢6 th& c6 nho
may tw ghi muwe nwéc ¢ ngoai khoi.

Ngoai ra cé th® khir cic gradien ham muc nuéc trong hé
phueng trinh (2) bing cach do dong nuwde & nhiéu ting khdc nhan,
thit 14p nhiing hé phwong trinh nhw hé phweng trinh (2) & nhiéu
l¢p nuée khac nhau, xong trir chiing cho nhau.
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u (1), v (1) : trung hinh cia u, v tir z -~ 0 d&n z
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u (2). v (2] trung binh clia u, v tir z = 0 dén z,
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u (1,2), v (1,2) : trung binh clia u, v, tir z, d€n z,
Trir phwong trinb 1 cta (2,2) cho phwong trinh 1 cua (2,1) va tru
phuong trinh 1 cGa (2,3) cho phwong trinh 1 cia (2,2) ta dugc:
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Bit u, v, Fx (z) nhur he (3), b¢ phuong trinh (5) thanh h# 4 pbuwong
trinh bing cach diong nh#t va khir thira s8 thoi gian, tir d6 tinh
dwroc 4 s8 chura biét:

i (20, Fax (20, Fix (), Fax (2,) nghia la tinh dwge Iy (z,) va Fy (z).
Tuong tr cich tinh trén, cé thé tinh dwoc Iy (z;) va Fy ().
Tinh h¢ 6 ma sdt triéu tir cde lye ma sdt Fx (z) va Fy (2).

Dit Fx (2) = »ap. VU2 4+ v2. u

Fy (z) = 2y 0. V0% + ¥% . v

e Fy (2)

X =
Suy ra pvu*+vi.u

= Fy (z)
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Ax, Ay ¢ hé 33 ma sat tai chidu sau z theo phuong x va y; ay, ay 12
nbitng hé s6 khong thir nguyén.
Dit Fy (2) = |Fy| cos (ot —a) m [Fy]e’ Ot
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Hé s0 ma sat tridu trong vinh Nha Trang:

Bang cach ap dung phuong pbhap nay, chung toi di uoc tinh
duwge h¢ s ma st tridu trong vioh Nba Trang. (Ap dung hé
phwong trinh (4). Céc s6 litu v& hing s8 di€u hoa dwoe rit ra tu
Admiralty Tide Tables [3]. vA cac sd lidu v® dong triéu duoc iy
tr phong vat 1¥ cia Vién nghién cua Bidn Nha Trang. S§ ligu vé
dong trifu thu dwge bing may to ghi BPV-2R trong cic chuyén
diéu tra thang 5-76 va thang 12-76. S8 litu nay duoc phan tich
thanh cdc thanh ph#in nhat triéu, ban nbat tri®u bing phuwong phép
binh phwong nho nh#t [1]. Sau div la bang ghi cac k&t qud tinh
dwge v& hé s ma sat:

Lape ma sdt triéu
olem. 2

Tram, ting, logi tritu Hé &8 ma sdt

Nba Trang, z==0m

- Py 971072 | jax) = 5,210
Fy = 3400107 | |ayj=3,3X 107

Ban nhi! trigu Fy = 36,0 (10 |ax | =98 10-3
y = 23,0 X 10-2 Iay =913 10-3

Binh Cang, z=>5m

Nhat triéu Fx =33,0 x 10— =900 <0t
Ty =28,00<10-2 | |ay= 3.1 103
Ban nhat triéu Fri =28,0 10~ x| = 190103

By = 85107 Pyl = 37 7 10~

Nha Trang, z = lom
Nhit triéu Fz= 66 . 18~ = G . 1075

Fy =105 . 10=2 | [ngy= 10 . 10-¢
Ban nhét triéu Fya= 60 . 1072 [rx | = 180 . 10-3
Fy= 60 , 102 | jay = 60. 10~
Binh Cang, z = 19m )
Nhat iridn 6, = B e s e = o e
Py — Ob6X 1072 Ayl == 36. 10~3
Ban nhat trién Fx = 144 3¢ 102 )= 39 . 10-8
i Fy = 9,5 102 Iyl = 38 . 10-




T h?mg ket qu§ trén, chung téi co cac nhan dinh sau day:

— Hé sd ma sat triéu trong vinh Nba Trang, lon hon céac hé
sd ma sat di tinh duoc cfia cde tdc gid khac tai nhiing vung bién
khac nhau trén thé gioi. Tri s8 tinh dwoc ciia eac ving bién trén thé
gi¢i thay d8i tée 2,4.10-% d&€n 3,8.10=% Pidu nayv co thé do cac tram
do dac & Nha Trang gdn bo va gin cac ddo, dia hinh etia vinh lai
rat phire tap nén hé s ma sat tinh duoc tir cdc 53 lidu cia dong
triéu c6 nhirng iri sd kha lén.

— Hé s8 ma sat cha song ban nbat triéu lon hon hé s§ ma sat
cua séng nhat triu. Bifn nay c6 th& do séng ngin bi dnh hudng
cua dia hinh nhiéu hon song dai.

— Hé o8 ma sat ting theo dd sau.

— Ngoai ra cac 83 liéu do dac con it, cac thng do dong triéu kha
thwra, nén viéc tinh cac dong triéu trung binh khong du chiuh xac,
do do cdc k&t qua trén chi ¢o gid tri dé tham khao.

KET LUAN

K§ thuat tinh toan hé s§ ma sat tridu biing cach m& rong bai
todn cua Grace cho thily ¢6 nhi€u trin vong bdi vi cang ngay ngwoi
ta cang c6 nhiéu s& licn v& dong triéu tai nhidu didm & nhidu do
su khac nhau véi dé chinh xdc cao nho & cic may tr ghi dong
nuéde hién dai.
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SUMMARY

THE DEVELOPMENT OF GRACE °S METHOD FOR CALCULATING
THE FRICTION COEFFICIENT OF TIDE

PUAN PRUNC

Insiitule of Oceanoyraphy

In this paper the author presents one melhod for calculating the
friction coefficient of tide and applies this method to estimate the
[viction coefficient of tide in the Nha Trang bay. This method
is one devclopment of Grace 's method in the space of two
dimensions.



