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TOM TAT

Song dai dién va tham sé la hai phwong phdp phé bién tinh chiéu cao
song bién. Phwong phdp séng dai dién c¢é dg chinh xdc thap khi tinh
chiéu cao séng y nghia. Tuy nhién, phirong phdp tham sé cho két qud
16t khi tinh chiéu cao séng can quan phwong. Do dé, nghién clu nay
€ kiém tra tinh kha thi cia viéc sir dung phmmg phap tham sé d@é tinh
chiéu cao séng y nghia. So lwong 1om s0 liéu song va sau cong thirc
cua phwong phap tham 56 duwoc thu thap dé kiém tra kha ndng tinh
chiéu cao song y nghia va hiéu chinh hé so dé néng cao khd nang tinh.
Két qua cho thay, sai $6 tinh chiéu cao séng tir 9,9% dén 19,6%. Tuy
nhién, sai sé chi con tiv 6,4% dén 9,5% sau khi hiéu chinh hé sé va
cong thike DT23 cho sai s6 tot nhat. Pé kiém tra lai kha nang tinh todn,
bé 56 liéu kiém tra duge sir dung va két qua cho thdy sai s6 da giam
dang ké khi hiéu chinh hé sé. Do d6, DT23 dwoc dé xudt dé tinh chiéu
cao song y nghia.

Tir khod: Chiéu cao song vo, chiéu cao séng y nghia, nang lwong tiéu
tan, phuong phap tham so, phwong phap song dai dién

ABSTRACT

Representative wave and parametric wave approaches are popular
methods for computing wave height. However, the representative wave
method showed low accuracy for computing significant wave height.
In contrast, the parametric wave approach performs well in root-
mean-square wave height transformation. Therefore, this paper
investigates feasibility of applying a parametric wave model to
calculate significant wave height. Six parametric wave models are
collected to examine their accuracy for modeling considerable wave
height, and these models are modified to improve prediction
performance. A large amount of wave data is gathered for examination
and calibration. The results show that the existing models predict
significant wave height with a root-mean-square relative error of
9,9%-16,6%. After modifying them, the error ranges from 6,4%-9,5%.
Among the six models, DT23 performs the best result for significant
wave height transformation prediction. These six models are tested
with other data to verify the wave height estimation capacity. The
verification results indicate a significant decrease in error. Therefore,
DT23 with modification is recommended for computing significant
wave height transformation.

Keywords: Breaker height, energy dissipation, parametric approach,
representative wave approach, significant wave height
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1. GIOI THIEU

Trong linh vuc k¥ thuat bién, tinh toan chiéu cao
song bién dong vai trd vo cing quan trong trong
nghién ctru bién dang bd bién, chuyén tai bun cat va
thiét ké cac cong trinh ven bién. Vi vay, nhiéu nha
khoa hoc d3 tap trung vao nghién ciru chidu cao séng
bién nhu chiéu cao séng cin quan phuong, chiéu cao
song v, chidu cao séng y nghia (Nuntakamol &
Rattanapitikon; 2011; Rattanapitikon et al., 2015;
Duong et al., 2023). Hién nay, c6 nhiéu phuong
phap tinh chidu cao séng khac nhau, trong dé
phuong phép tham sb va phuong phap song dai dién
1a hai phuong phap phé bién. Ca hai phuong phap
nay déu sir dung dinh luit bao toan ning lugng dé
tinh chidu cao song, trong d6 ning luong song tiéu
tan 1 mot tham sé quan trong dé tinh chiéu cao séng
bién.

Phuong phap song dai dién dugc st dung dé tinh
toan céc loai chiéu cao song nhu chiéu cao song can
quan phuong, chiéu cao séng trung binh, chiéu cao
song v nghia, va nhiéu loai khac (Nuntakamol &
Rattanapitikon, 2011). Phuong phap nay ap dung
truc t1ep cong thirc tinh nang lugng ti€u tan clia song
déu dé tinh toan chiéu cao cta song khong deu Do
do, phuong phap nay c6 nhuoc diém 14 sai s6 tinh
chiéu cao song 16n (Rattanapitikon et al., 2003). Dbi
v6i phuong phap tham so, nang lugng ti€u tan séng
khong déu bang tich phan cia tich cua ning luong
tiéu tan song déu va ham phan bd xac sudt cia song
vd (Baldock, et al., 1998; Alsina & Baldock, 2007).
Uu diém cta phuong phap nay 1a xem xét t6i ban
chat ngau nhién cua séng, do d6 do chinh xac cao.
Tuy nhién, né chi dugc ding dé tinh chidu cao song
can quan phuong.

Do d6, myc tiéu cua nghién ctru nay la danh gia
tinh kha thi cta viéc ap dung phuong phap tham so
dé tinh toan chiéu cao séng ¥ nghia. Cac cong thirc
tinh chiéu cao séng cin quan phwong cua phwong
phap tham sb duoc thu thap va kiém tra kha ning
tinh chidu cao song ¥ nghia cua nhitng cong thie da
thu thap. Sau d6, cac cong thirc s€ dugc hi€u chinh
dé cai thién sai s khi tinh toan chiéu cao séng ¥
nghia.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap tinh chiéu cao séng

Chiéu cao song 1a thong s6 it phirc tap phu
thudc vao nhidu yéu t6 va viéc xac dinh chidu cao
song mot cach chinh xéc 1a vo cting khé. Chiéu cao
song khong déu co thé dugce tinh toan tir phuong
trinh bao toan nang lugng nhu cong thire (1).
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j (Ee,)=-D, (1)
Lo @
(3)

Lo L(1,
¢ 7|2 sinh(2kh)

Trong d6, x 1 khoang cach tir gbc toa do téi vi
tri dang tinh toan (m), E 1a nang lugng séng tinh theo
cong thire (2) (J/m?), g 1a gia toc trong truong (m/s?),
p 1a mat d¢ nude blen (kg/m?), H 14 chiéu cao song
bién (m), cg la van tbc nhom duge tinh theo cong
thirc (3) (m/s), L 1a chiéu dai song (m), Ty 1a chu ky
song (s), h 1a do sau day bién do tir myc nude bién
trung binh tai vi tri tinh toan (m), k 1a s lugng song,
va Dp (W/m?) 14 néing luong song tiéu tan. Trong do,
cac gia tri cia x, h va gia tri ban dau cua T, va H cua
mdi con song 1a gia tri dau vao duoc ldy tir s liéu
thu thap, cac gia tri ciia L va k dugc tinh tir Iy thuyét
song Airy. Tu cong thuc (1), chleu cao song (H)
dugc tinh bang cach phuong phap sd.

Trong cong thure (1), ndng luwong séng ticu tan la
thong sd phuc tap va kho xac dinh nhat. Do dé, cac
cong thire tinh ning lwong tidu tan duoc phat trién
dwa trén phuong phap thuyc nghiém tir s6 liéu thi
nghiém va do dac hoac ban thyc nghi¢m dya vao ca
ly thuyét va sé liéu song thu thap dugc. Dé phat trién
cong thirc tinh nang lugng tiéu tan, phuong phap
tham s 14 phuong phép rat phd bién. Trong phuong
phap nay, ning lugng tiéu tan cia song khong déu
dugc tinh bang cach tich phan tich cua ning luong
tiéu tan cua song déu va ham phéan bd méat do xéc
sudt song v& tir ving nude nong dén ving nudc sau.
Nhu véy, ning lugng tiéu tan cua séng khong déu
dugc phat trién tir cong thirc tinh nang lugng tiéu tan
cua song déu. Hién nay, cac nha khoa hoc str dung 2
ly thuyet la ly thuyet song Bore va ly thuyét ning
luong 6n dinh dé phat trién cong thie tinh néng
lwong tiéu tan song déu. Ly thuyét song Bore dugc
dua ra dua trén sy twong dong trong co ché dién ra
ctia hién tuong nudc nhay va séong v dé tinh nang
luong tiéu tan (Le Mehaute, 1962). Dbi vai ly thuyét
nang luong 6n dinh, 1y thuyét nay gia thlet rang nang
lugng séng tidu tan s& ti 1& v6i higu sb giira nang
lugng song tai mot vi tri trén duong truyén song va
tai vi tri nang luong séng da 6n dinh (Dally et al.,
1985).

Trong nghién ctru ndy, 6 cong thirc ti€u tan nang
lugng cuia song khong déu duoc thu thap, trong do
¢6 hai cong thirc phat trién tir Iy thuyet nang luong
6n dinh va bbn cong thirc phat trién tir ly thuyét song
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Bore. Sau cong thirc dugc su dung trong bai bao nay
nhu sau:

Battjes & Janssen (1978) (BJ78) tinh ndng luong
tiéu tan bang cach nhén ti s song v voi ning luong
tiéu tan cuia mot con séng v&. Tiu tan nang luong
cua song vd dugc phat trién dwa trén ly thuyét Bore
vdi gia thiét rang chidu cao cua tat ca song v bang
chiéu cao séng v&. Cong thirc ctia BJ78 nhu sau:

pet; Q)
Du=K 0.5
10, () 5)
-nQ, \H,
H =0.14Ltanh(0.9%h)  (6)

Trong d6, K 1a hé s6 véi K; = 1, Qp 14 ti 18 song
v& dugc tinh tir cong thirc (5) va Hy 14 chiéu cao
song vo (m) dugce tinh tir cong thirc cia Miche
(1944) (6).

Southgate & Nairn (1993) (SN93) hi€u chinh
cong thirc cia BJ78 bang cach cach thay cong thirc
tinh ning luong tiéu tan ciia BJ78 bang cong thirc
dugc phat trién boi Thornton & Guza (1983)
(TG83). Cong thirc nhu sau:

pet; 7
Do = K0, 7y AT h
1-0, (mY ®)
_anb H,
©)

H,=h {0.39 +0.56tanh (33 IZOH
0

Trong do, K, = 1, Hy, dugc tinh tir cong thirc cuia
(Nairn, 1990) (cong thirc (9)), Ho va Lo 1a chiéu cao
va chiéu dai song tai ving nudc sau (m) duoc tinh
tir cac gia tri dau vao thu thap dugc.

Baldock et al. (1998) phat trién cong thirc tinh
ning luong song tiéu tan bang cach tich phan tir
chiéu cao song v toi vO cung cda tich ham mat do
xac suat va nang lugng song tiéu tan ctia BJ78. Sau
do, Alsina & Baldock (2007) (AB07) hi€u chinh
cong thirc tiéu tan nang lugng cua Baldock et al.
(1998) bang cach thay biéu thirc tinh nang lugng tiéu
tan ciia BJ78 bang cong thic cia TG83. Ngoai ra,
ABO7 tinh Hy, biang cong thirc cua Battjes & Stive
(1985) (BS85). Cong thtic tinh nang lugng ti€u tan
va chiéu cao song v& dugc ABO7 hiéu chinh nhu
sau:
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e
-2

H, =0.14Ltanh {o.sn O.45tanh[33 IZOH kh} (1D
0

Trong cong thirc nay, Kz =1

Janssen & Battjes (2007) (JB0O7) khac voi ABO7
& cong thirc tinh chiéu cao song v&. Thay vi st dung
cong thirc ciia BS85 nhu ABO07 thi JB07 da st dung
cong thire tinh chiéu cao song v& cta Nairn (1990).
Cong thirc tinh ning luong tiéu tan va chidu cao
song v& nhu sau:

D _x L8 (ﬂ)ﬂéﬁ exp _(i)
P tarn ||\H) 2H H) | (12)
+§\/;{l—erf(ﬂﬂ}
4 H
H, = h{0.39 +0.56tanh (33%}}

V6iKy=1

Rattanapitikon & Shibayama (1998) (RS98) da
hiéu chinh cong thire tinh nang lugng song tiéu tan
ctia BJ78 bang cach sir dung biéu thirc nang luong
song tiéu tan dua trén 1y thuyét nang lugng on dinh
thay vi st dung biéu thirc cho song déu cua BJ78
(cong thire (14 va 15) v6i Ks = 0,1). Ngoai ra, nghién
ctru da st dung cong thirc ciia Goda (1970) dé tinh
chiéu cao séng v (16).

D, =K,

(13)

D, =K.0, cghg{Hz [hexp( —0.58— 20\/_))} (14)
1-9, (HY (15)
_anb_ H,

H, :0‘lLO{l—exp{—l,Sfzh(l+15m:3)}} (16)

Tran et al. (2023) (DT23) d3 phat trién cong thirc
tinh nang luong song tiéu tan bang cach tich phan tir
chidu cao song v& téi vo cung tich ciia ham phéan
phdi Rayleigh va ning lugng song tiéu tan ctia Dally
etal. (1985) (cong thire (17) v6iKe=0,15). Dya trén
s0 lwong s6 liéu thi nghiém 16n, cong thire tinh chiéu
cao song vo phu hop duge tim ra dé tinh toan trong
cong thirc tinh tiéu tan nang lwong. Nghién ctru da
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chi ra ring cong thirc ning luong tiéu tin c6 do
chinh x4c cao khi tinh chiéu cao song trong truong
hop chiéu cao song v& dugce tinh tir cong thirc cua
Miche (18).

D, =Kﬁexp{_[lfj‘]2}pgcg [0+ 1 -(048) ] (17,

8h

H, =0.14L tanh (0.91kh) (18)

Ca séu cong thirc trén déu dugc sir dung dé tinh
chiéu cao song cin quéan phuong. Trong nghién ciru
nay, kha ning tinh toan chiéu cao song y nghia ctia
cac cong thire duge kiém tra béng cach str dung truc
tiép cac cong thirc dé tinh chiéu cao séng y nghia.
Sau d6, dé cai tién cac cong thirc nay gop phan ting
d9 chinh xac cho viée tinh chiéu cao séng y nghia,
hé sb cua cac cong thire tinh nang luong tiéu tan sé&
dugc hiéu chinh dé toi uu sai sO trong viée tinh toan
chiéu cao song. Cac hé s6 tir K; dén K s& dugce hiéu
chinh dé cac cong thic dat sai s6 nho nht khi tinh
chiéu cao song. Ngoai ra, dé dam bao kha nang tinh
toan cua cac cong thirc, mot bo s liu riéng (khac
v6i bo s6 lidu duoc ding dé hiéu chinh h¢ s0) duoc
st dung dé dénh gia lai sai s6 cuia cac cong thirc da
duoc hiéu chinh.

2.2. Phuwong phap tinh sai s6

Dé danh gia kha nang tinh toan chiéu cao song
cua cac cong thurc, sai sO can quan phuong tuong doi
duoc su dung theo cong thirc (19).

N
Z(Hu _Hdi)z

= (19)
N
2 H;,
i=1

E, =100

Bang 1. Thong ké s6 liéu song bién duge sir dung
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Vi N 14 téng s6 luong sb liéu chidu cao song,
Hii 12 chiéu cao song tinh toan thi i, Hg 1a chiéu cao
song do dac tht i. CT (19) duge su dung dé tinh sai
s0 cho tung ngudn s6 lidu thi nghiém va cho toan bo
50 liéu thi nghiém. 1-301 VvOi ting ngudn thi nghiém,
N 1a tong s lwong sb liéu chidu cao song ctia ngudn
str dung, Hy; va Hg; 14 chiéu cao song tinh toan va thu
thap thir i ciia ngudn sb liéu d6. Pbi véi truong hop
su dung toan bd sé liéu thi nghiém dé tinh sai s6
(Ean), N la tong s0 lugng so lidu chidu cao song cua
tat ca cac nguon (N=2386), Hs va Hgi 1a chleu cao
song tinh toan va thu thap thtr i cia toan bd s6 liéu.

2.3. Thu thip sb liéu séng bién

Trong nghién ciru niy, dé danh gia va cai thién
kha nang du doan chiéu cao song clia cac cong thirc,
s lidu clia 120 con séng dugce thu thép. Dbi v6i mdi
con soéng, sb liéu chiéu cao song dugc thu thap tai
nhiéu vi tri khac nhau trén duong song truyen tur
ving nudce siu téi ving nude nong. Tong s6 2386 s6
liéu chiéu cao séng cho 120 con séng dwoc thu thap
trS nguén bao gém Hotta et al. (1982) (H82), Kraus
& Smith (1994) (KS94), Smith & Kraus (1990)
(SK90), Dette et al. (1998) (D98) va Katayama
(1991) (K91). Trong d6, thi nghiém ctia SK90 va
K91 dugc thyc hién voi ti 1¢ thi nghiém nho, thi
nghiém cua SK94 va D98 duoc thyc hién voi ti 1§
thi nghiém 16n. S lidu ctia H82 dugc do dac thyc té
tai bién Ajigaura nim & phia Bic cuia Tokyo Nhat
ban va cach Tokyo 200 km. Dm voi trudng hop
kiém tra sai s0 va hiéu chinh h¢ 50, 6 cong thuc str
dung ba ngudn s6 liéu bao gdm Hotta et al. (1982),
Kraus & Smith (1994), Smith & Kraus (1990). Hai
ngudn sb lidu gom Dette et al. (1998), Katayama
(1991) duoc sir dung dé kiém tra lai kha nang tinh
toan chiéu cao song ctia 6 cong thirc da hiéu chinh.
S6 liéu song sir dung trong nghién ciru nay duoc
thong ké tai Bang 1.

So lwgng so lifu DG doc con song tai nwoe sdu

Ngudn S6 lwgng con séng chidu cao séng (Hy/ L) Ti 1€ thi nghiém
SK90 5 40 0,04-0,08 Nho

K91 2 16 0,04-0,05 Nho
KS94 50 800 0,001-0,065 Lén

D98 60 1512 0,009-0,02 Lén

HS2 3 18 0,008-0,012 Thye té
Tong 120 2386 0,001-0,08

3. KET QUA VA THAO LUAN
3.1. Do chinh xac cia cong thirc tinh da cong
bo

Bang 2 trinh bay hé sb va sai s cua cac cong
thirc tinh chiu cao song dugc phat trién tir Iy thuyét

82

song Bore va ly thuyét niang lugng da thu thap dugc.
Két qua cho thay, dbi v6i Iy thuyét nang lugng song
6n dinh, cong thirc DT23 cho két qua tinh toan tét
hon cong thirc RS98. Cu thé, sai sé cta cong thic
DT23 khi sir dung bd s6 liéu cia SK90, KS94, va
HS2 lan lugt 14 10,2%, 8,8% va 16,3%. Ddi véi cong
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thirc RS98, sai s6 1a 25,5% cho SK90, 15,6% cho
KS94 va 23,2% cho H82. Do do, khi xem xét theo
timg bo sb liéu thi nghiém, DT23 ludn cho sai s6
nho hon RS98 khi tinh chiéu cao song. Ddi véi toan
b6 s6 lidu thi nghiém, DT23 véi sai s6 14 9,9% thap
hon rét nhiéu so véi RS98 (16,7%).

Bang 2 ciing trinh bay sai s6 ciia cong thirc phat
trién dua trén 1y thuyét song Bore. Két qua cho thay
JB07, SN93 va BJ78 du doan chiéu cao song y nghia
v6i sai s6 thap nhét cho s6 ligu thi nghiém tuong tmg
ctia SK90 (14,7%), KS94 (8,7%) va H82 (16%). Sai
s6 khi ding toan bo s liéu thi nghiém cia nhom

Tép 59, S6 54 (2023): 79-87

cong thirc Bore nam trong khoang tir 11,1% dén
16,6%. Cong thic tinh chiéu cao song c6 sai so thap
nhat trén toan bd s6 liéu 1a SN93 (11,1%).

Tir két qua cho théy, khi so sanh véi cong thirc
phat trién tir Iy thuyét song Bore, cong thirc DT23
phat trién tir ly thuyét nang luong on dinh cho sai s6
nho nhét ¢ thi nghiém SK90. Ddng thoi DT23 ciing
1a cong thirc tot nhat cho viée tinh chiéu cao song
khi st dung toan bo s liéu. Sai sé cia DT23 (9,9%)
thip hon 1,2% so véi cong thirc tot nhat cua Iy
thuyét song Bore 1a SN93 (11,1%).

Bang 2. Sai so tinh chiéu cao séng ciia sdu cong thirc khi ding hé so cii

Céng thirc Hé s6 (K) SK90 (%) KS94 (%) HS2 (%) Ean (%)
RS98 0,1 25,5 15,6 23,2 16,7
DT23 0,15 10,2 8,8 16,3 9,9
BJ78 1,0 21,3 16,6 16,0 16,6
SN93 1,0 17,5 8,7 22,2 11,1
ABO7 1,0 37,8 14,5 23,0 15,8
JBO7 1,0 14,7 11,7 24,9 13,8

3.2. Cai thién d9 chinh xac ctia cac cong thirc

Sau cong thirc thu thap duogc 1a cong thirc dung
dé tinh chiéu cao song cin quan phuong, do d6 dé
cai thién d¢ chinh xac ctia cac cong thirc khi tinh
chiéu cao séng y nghia, hé sé cua cac cong thirc s&
duogc hi¢u chinh. Sau khi hi¢u chinh hé sé ctia sdu
cong thirc, hé s6 m&i va sai s khi tinh toan chiéu
cao séng y nghia duoc trinh bay ¢ Bang 3. Két qua
cho thiy, dé giam sai s6 khi tinh toan chiéu cao séng
¥ nghia, tit ca cac hé sé déu giam dang ké. Trong
d6, hé s6 cua cong thic RS98 giam 70% la cong
thirc c6 hé s6 giam nhiéu nhat.

Dbi vai sai s6 tinh toan chidu cao song, hau hét
céc sai s6 déu giam dang ké sau khi hiéu chinh hé
s6. Khi xem xét ting thi nghiém, giam sai s6 nhiéu
nhét 13 sai s6 ciia cong thirc ABO7 khi tinh toan dbi
vai s6 liéu ciia SK90 (giam 26,4%) va KS94 (giam
12,8%) va RS98 dbi voi H82 (giam 13,3%). Déi voi
sai 6 khi dung toan bo $6 lidu thi nghiém, sai s6 da
giam tir 2,7% dén 8,4% khi hiéu chinh hé s6.

Sai s6 ctlia cac cong thirc phat trién tir Iy thuyét
song Bore sau khi hiéu chinh hé sb 1a tir 7,4% dén
9%. Thir tw cac cong thirc theo thir ty ting din cia
sai s6 14 AB07, JB07, SN93 va cudi cung la BJ7S.
Khi so sanh cac cong thirc cua 1y thuyét Bore va
nang lugng on dinh, sai s6 DT23 (6,4%) thép hon
hin cong thire cia 1y thuyét Bore. Tuy nhién, RS98
(9,5%) lai cho sai s6 cao hon cac cong thirc cua ly
thuyét Bore.

Kha ning du doan chiéu cao song cta sau cong
thirc dugc cling duoc thé hién & Hinh 1. Trong sb 4
cong thirc cua 1y thuyét Bore, cong thirc ABO7 va
JBO7 ¢6 ti 1¢ sb diém nam trong ving 20% (trong
vung gitia 2 duong nét dut) 1a cao hon cong thic
SN93 va BJ78. Pdi véi ly thuyét nang lugng séng
on dinh, ti 18 s6 diém nam trong vung 20% cua DT23
1a 16n hon hian RS98. Hinh 1 cho théy ti 1& diém
trong vung 20% cua DT23 ciing 16n hon ca 4 cong
thirc ctia Bore. Quan sat nay 1a minh chung truc
quan cho kha ning tinh toan chiéu cao song rat tot
cua DT23 rat ra tr Bang 3.

Béng 3. Hé s6 méi va sai so tinh chi€u cao séng ciia sau cong thirc

Céng thiic H¢ sb méi (K) SK90 (%) KS94 (%) HS2 (%) Eai (%)
RS98 0,03 17,4 9.4 9,9 9,5
DT23 0,08 13,4 5,7 10,0 6,4
BI78 0,35 16,4 9,2 73 9,0
SN93 0,63 15,1 6,7 16,1 8,4
ABO07 0,32 11,4 6,9 10,2 74
JBO7 0,41 12,1 6,3 14,0 7.6
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3.3. Kiém tra lai d9 chinh xac ciia cong thirc
méi

Kha ning dy doan chiéu cao song clia 6 cong
thire sau khi hiéu chinh duogc kiém chung lai vai b
sO lidu riéng duogc thé hién ¢ Bang 4. Két qua cho
thay, d6i voi hé sb cil, sai s6 ctia cac cong thirc d6i
voi tung bd s6 liéu 1a vo cung cao tur 13,2% t6i 35%
va sai s0 khi ding toan bo sd liéu thi nghiém la tir
13,2% dén 20,6%. Trong khi do, sau khi hi¢u chinh
hé s6, sai s6 khi xét timg bo sb liéu 1a tir 6% dén
20,3% va sai s6 twong ddi khi dung toan bo sb liéu
thi nghiém tir 6,1% dén 9,2%. Nhu vay, viéc hiéu
chinh hé sb cuia cong thirc tir phuong phap tham )
1a v6 cung hiéu qua trong viéc lam giam sai s6 khi
ap dung dé tinh toan chiéu cao song y nghia.

DOI voi cong thirc phat trién tir 1y thuyét nang
luong 6n dinh, DT23 vén la cong thire cho sai s0
thap hon RS98 d6i véi tung bo so li¢u du 1a trudce
hay sau khi hiéu chinh hé s6. Khi xem xét sai sb cua
toan bo s6 liéu thi nghiém, sau khi hiéu chinh hé sd,
sai s6 ciia DT23 1a 6,1% ciing thip hon RS98 la
7,4%.

Dbi v6i cong thirc phat trién tir 1y thuyét song
Bore, sau khi hiéu chinh hé sb thi AB07 1a cong thirc
tinh toan chidu cao séng véi do chinh xac cao nhét
cho ting thi nghiém (6% cho D98 va 8,2% cho
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K91). SN93 ¢ d6 chinh xac thip nhét khi tinh toan
chiéu cao soéng cua timg thi nghiém (9,2% cho D98
va 20,3% cho K91). Do d6, ABO7 va SN93 ciing la
2 cong thrc tot nhat va té nhat dé tinh chiu cao song
véi sai s6 khi ding toan bo s liéu thi nghiém tuong
tng 13 6% va 9,2%. Cong thirc xép thir 2 va thi 3 1a
BJ78 (6,3%) va JBO7 (7,2%).

Hinh 2 thé hién kha ning tinh toan chiéu cao
song cuia sau cong thirc sau khi hiéu chinh hé sé mot
cach truc quan. Nhin chung, AB07 va DT23 1a hai
cdng thie co ti 1€ s0 diém nam trong vung 20% va
nam gan dudng X=Y la cao nhit trong so cac cong
thirc cua ly thuyét song Bore va ly thuyét ning lwong
on dinh. Nhu vay, két qua quan sat tir Hinh 2 ciing
gidng véi két qua tinh toan tir Bang 4.

Két qua quan sat va tinh toan cho thay, sau khi
hiéu chinh hé s6, AB07 va DT23 14 hai cong thtrc c6
d6 chinh xac cao trong viéc tinh toan chiéu cao song
¥ nghia va chénh léch sai s6 cia AB07 va DT23 1a
turong ddi nho 0,1%. Ngoai ra, khi xem xét két qua
cho truong hop s6 liéu thi nghiém dé higu chinh hé
s6 thi DT23 14 cong thirc cho sai s6 nho hon AB07
mdt cach dang ké (Bang 3). Do d6, DT23 phat trién
tur ly thuyét niang lwong 6n dinh 1a cong thire tinh
chleu cao song y nghia cé d¢ chinh x4c 6n dinh hon
va tot hon céc cong thirc con lai.

Bang 4. Sai s6 tinh chiéu cao séng dbi véi bd sb liéu kiém tra

Hé sb cii (K)

Hé s6 méi (K)

Cong thire D98 (%) K91 (%)  Ea(%) D98 (%) K91 (%)  Eui (%)
RS98 20,6 35,0 20,6 7,4 12,9 7 7.4
DT23 13,2 27,5 13,2 6,1 6,4 6,1
BJ78 14,4 29,1 14,4 6,3 11,8 6,3
SN93 14,8 18,8 14,8 9,2 20,3 9,2
ABO7 18,1 27,1 18,1 6,0 8,2 6,0
JB07 17,8 21,5 17,8 7,2 11,8 7,2
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Hinh 2. Mbi quan hé giira chiéu cao séng tinh toan va chiéu cao séng do dac trong trudng hop s liéu
kiém tra

4. KET LUAN

Két qua nghién ctru cho thiy chiéu cao song ¥
nghia c6 thé duoc tinh bang phuong phap tham so
v61 d0 chinh xac cao. Pac biét 1a sau khi hiéu chinh
hé s, sai s6 tinh chiéu cao song giam déng ké trén
hau hét cac bo s lidu thi nghiém. Tir két qua tinh
toan cho thay, khong cé cong thirc nao co thé tinh
chiéu cao song voi d6 chinh xdc cao cho tat ca cac
ngudn s liéu thi nghiém. Tuy nhién, DT23 1a cong
thire cho két qua tinh toan chiéu cao song vdi sai s0
khi dung toan bo sb lidu thi nghiém thap nhét va 6n
dinh nhat trong s6 sau cong thirc. Do d6, DT23 dugc
khuyén khich sir dung dé tinh chiéu cao séng y
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