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AT LIEU

Hiéu chinh hé so alpha trong cong thiic Verheij & Bogaerts (1989)
du bao chiéu cao séng thit cap do tau thuyén gay ra trén séng hau
Pinh Vian Duy"'’, Tran Vin Ty', Nguyén Qudc Bing?, Pham Phi An', Lé Huynh Duong!

I Triéng Bach Khoa, Pai hoc Cin Tho
2Cong ty TNHH TB

TU KHOA TOM TAT
Séng thtt cép Séng thit cAp (secondary wave/Kelvin wave) do tau, ghe chay qua 1a mdt trong nhitng tic nhan gay x6i 1&
Séng tau by trén céc tuyén song c6 mat db giao thong thiy cao nhu séng Hau. Cong thitc Verheij & Bogaerts (1989),

Hé s6 alpha

Coéng thiic Verheij & Bogaerts
ADCP Sentinel V20

Séng Hau

dang Hmax = ah-(x/h)"3Frh*, thuong dugc diing dé du béo chidu cao séng thit cAp phuc vu thiét ké bao
vé by, trong d6 hé sb a mang tinh thuc nghiém va cn hiéu chinh theo titng viing/loai phuong tién.
Nghién cttu nay trinh bay két qua do dac thue dia séng tau trén séng Hau bing ADCP Sentinel V20 két hop
X6i 16 bd song w6c Iigng van tde thu qua video, tit d6 hiéu chinh hé sb a cho nhém phwong tién ghe may nho duya trén 7
Iwgt do. Két qua hdi quy binh phuong téi thidu ép qua gbc toa d6 cho a = 0,84 (khoang tin ciy 95%:
0,73-0,96; R = 0,98), kha gin véi gia tri mic dinh thudng ding (@ = 1) cta cong thitc gbe, cho thiy
cong thiie c6 thé 4p dung twong dbi phit hop cho didu kién ghe may nhé trén séng Hau. Bai béo ciing phan
tich cac ngudn sai s6 ctia phwong phép do gian tiép chidu cao séng bing ADCP va dé xuit huéng mo rong

s6 liéu cho cac nhém phuong tién khéc trén song Hau.
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ABSTRACT

Ship-induced secondary waves (Kelvin waves) are a recurring cause of riverbank erosion along waterways

Ship-induced wave with heavy vessel traffic, such as the Hau River in Vietnam's Mekong Delta. The formula of Verheij & Bogaerts

Alpha coefficient (1989), Hmax = oh<(x/h)'>Frh?, is widely used to predict maximum secondary wave height for bank
Verheij & Bogaerts formula
Sentinel V20 ADCP

Hau River

protection design, with the empirical coefficient o requiring site- and vessel-specific calibration. This study
presents field measurements of ship-induced waves on the Hau River using a Sentinel V20 ADCP combined
Riverbank erosion with video-based vessel speed estimation, and calibrates the coefficient a for the small motorboat vessel class
based on seven measured passes. An origin-forced least-squares regression yields a = 0.84 (95% confidence
interval: 0.73-0.96; R> = 0.98), close to the default value (o = 1) commonly assumed when applying the
original formula, suggesting reasonable applicability of the formula to small-motorboat conditions on the Hau
River. The paper also discusses sources of uncertainty in the indirect ADCP-based wave height measurement

method and proposes directions for extending the dataset to other vessel classes.

1. Mé& diu wave), 12 hé séng phan ky dang Kelvin lan truyén tif mii va dubi tu

ra hai bén b&. Pbi v&i cac séng, kénh nodi dia c6 mat d6 ghe, tau nho

Séng Hiu 1a mot trong hai phan lvu chinh ctia song Mé Cong tai
Viét Nam, déng vai trd huyét mach giao thong thiy va ddng thoi chiu
ap luc x6i 16 by ngay cang nghiém trong tai nhidu doan qua céc tinh,
thanh khu viee Pdng bing séng Cttu Long. Bén canh cdc nguyén nhan
da dwgc ghi nhan nhw thay dbi ché d6 dong chay, thiéu hut bin cat
do cac dap thuong ngudn, khai thic cat 1ong séng va bién ddi hinh
thai long dén, séng do tau thuyén gay ra (ship-induced waves) 12 mét
tdc nhan x6i 16 cuc bo nhung c6 tinh lédp lai cao tai cadc doan s6ng cb
mét do giao thong thuy 16n.

Séng do tau tao ra thudng dwgc phan thanh hai thanh phan:
séng so cip (primary wave), gin vGi dao dong muc nuée do khdi

nuwée bi tau choan chd khi di chuyén, va séng thi cdp (secondary
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hoat dong thuwdng xuyén nhu séng Hau, séng thi cAp thuong 14 thanh
phin gy tac dong tric tiép va lip lai nhiéu 14n 1én mai bo.

Trén thé gi6i, séng do tau thuyén giy ra di dugc nghién citu
khé rong rii & nhidu tuyén song, kénh c6 mat do giao théng thiy cao.
Bhowmik va ctv. (1991) do dac séng do tau du lich, ghe mdy nho giy
ra trén song Mississippi (M), xdy dung quan hé hdi quy giita chiéu
cao séng v&i van tdc va khoang cach quan tric. Chakraborty va ctv.
(2022) tién hanh do dac séng so cip va thit cAp do 20 lwgt tau hiang
gdy ra tai song Hooghly (f\n Do), st dung cam bién siéu am do muc
nwée lién tuc va phan tich tich séng thu khéi dao dong triéu. Qian va
ctv. (2023) két hop do dac thuc dia va md hinh héa séng tau gay x6i
16 b tai tuyén dwong thity Sabine-Neches (Texas, My), tip trung
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phan tich co ché x6i 16 méi bo dwdi tic déng séng thu. Fenton va ctv.
(2023) téng hgp va dénh gid céc tiéu chi méi trwdng cing nhw
phuong phap phan tich sb liéu do séng tau trén cac tuyén song & chau
Au, nhin manh vai trd ctia vin téc dong chay bé mit bén canh chiéu
cao séng. Mares-Nasarre va ctv. (2024) 4p dung phuwong phap théng
ké xac sudt dé mé ta tinh phu thudc khong gian - thoi gian clia séng
do tau gay ra trén song Savannah (MJ). Seemann & Melling (2025)
cong bd bod sb litu do séng tau dai han (1998-2022) tai cic tuyén
duwdng thity ven bién Ptic, phuc vu hiéu chinh cic cong thie dy bio
séng tau theo thoi gian. V& mit phwong phap do van téc tau, Tan
(2012) da phaét trién k§ thuat wéc lvgng vén tée va kich thude tau tiv
video camera két hop do ddng thoi séng bang thiét bi do séng dudi
nuwéc (AWAC). Huang va ctv. (2023) d& xuit phuong phip du béo
chidu cao séng tau 1én nhét dya trén thi nghiém méng séng va phan
tich th¢ nguyén két hop thudt toan téi wu héa (PSOA), ap dung cho
song kénh tai Trung Qudc.

Tai Pdng bing séng Cliu Long, séng tau da dugce x4c dinh 1a mot
trong cdc nguyén nhin gy sat 16 bo song. Thang va ctv. (2020) danh
gid anh hudng cia séng tau dén x6i 1o bd song tai tinh An Giang.
Nguyen va ctv. (2021) phan tich co ché x6i 16 bd do séng tau doc ludng
tau vao song Hau. Tran Van Ty va ctv. (2022) do dac séng tau béing thiét
bi Levelogger phuc vu d4nh gia én dinh b& séng Cha Va (Vinh Long).
Trén séng Cin Tho, Giang Trong Toan va ctv. (2025) st dung ADCP
Sentinel V20 do séng tau dé hiéu chinh mé hinh s6 m6 phéng séng do sa
lan gay ra, va Tran Vin Hitng va ctv. (2026) xdc dinh hé sb thic nghiém
cho cic céng thic tinh toan séng tau thuyén. Tuy nhién, cho dén nay
chuwa ¢6 nghién citu ndo hiéu chinh hé sé o ctia cong thiic Verheij &
Bogaerts (1989) bing sb liéu thiic do trén song Hau.

Cong thtic ban thue nghiém duge d@ xuit boi Hiép hoi Ha ting
Giao théng Thiy Thé gi¢i (PIANC, 1987) va dugc Verheij & Bogaerts
(1989) 4p dung, hiéu chinh cho bai toan én dinh 16p phit bao vé mai
b&, 12 mét trong nhitng cong cu dugc sit dung phd bién nhit dé dy

béo chidu cao séng thi? cAp 16n nhét tai mét diém quan tric, v&i dang:

o -1/3%
H() . M
Véi
v
FTh = \/ﬁ (2)

trong d6 H,., 12 chidu cao séng tht cip 16n nhit do duoc tai
diém quan tréc (m), h 1a d0 sau nudce (m), x 1a khoang céch tir tau dén
vi trf dat thiét bi do séng tai thoi diém tau di qua diém quan tric (m),
V 12 van téc tau (m/s), g 12 gia tdc trong truong, va a 1a hé sé thuc
nghiém phu thudc cht yéu vao hinh dang vé tau/ghe, ché do chay
quanh than tiu va diéu kién dia phuong cta tuyén ludng.

Hé sb o trong céng thitc gbe thuong duge 14y mic dinh gin
bing 1 khi chwa c6 sb liéu hiéu chinh riéng, tuy nhién nhiéu nghién
citu ng dung cong thitc niy & cac viing khic nhau déu cho thiy a c6
thé léch déang ké so v&i gia tri mac dinh tuy theo loai phuong tién va
ddc didm ludng lach. Cho dén nay, hé sé a cho didu kién céc séng &
Pbdng bing song Citu Long néi chung va séng Hiu ndi riéng, chua
duwgc hiéu chinh bing sb liéu thue do.

Muc tiéu ctia nghién c@u nay la: (i) trinh bay phvwong phap do
dac séng thtt cap do tau, ghe gy ra trén sdéng Hau béng thiét bi ADCP
Sentinel V20 két hop wéc lwong van tée tau qua video; (ii) hiéu chinh
hé s6 a theo cong thitc Verheij & Bogaerts (1989) cho nhém phiong
tién ghe may nhé dua trén bd sb lidu thu thap dugc; va (iii) danh gia
so bo d tin cdy, sai sb ctia két qua hiéu chinh, 1am co s¢ m& rong cho

cdc nhém phutong tién khéc trong cac nghién ctiu tiép theo.

2. Phuong phap nghién ciu
2.1. Khu vuc nghién citu

6 liéu duoce thu thap trén song Hau vao ngay 24/7,/2026, tai vi
tri c6 toa do (9°59'57,30"B; 105°49'22,30"D). By sdu nudc tai diém do
dao dong trong khoang 7,93-8,43 m trong subt thdi gian khao sat
(khoang 11h37 - 14h10), phan 4nh mét phin dao déng muc nudc

theo tridu trong thoi gian do.

7 o 5 km
Hinh 1. Khu vyc nghié

thiét bi do séng tau ADCP Sentinel V20.

A

n clu v4i vi tri dat

2.2. Po chiéu cao séng tau

Chidu cao séng thit cip duge do bing ADCP Sentinel V20 (

Hinh 2), stt dung diu do beam théng dting (vertical beam), cAu hinh
31 cell day 0,25 m, cell d4u tién cach diu do 0,58 m, tin s& liy mau 2
Hz. Chidu cao séng tai mdi lwot thu qua dugce xac dinh gian tiép tit tin
hiéu van téc thing ditng (vertical velocity) tai cell gin diu do nht,
theo trinh ty: (1) loc chit lwong sb liéu dia trén hé sé twong quan
(correlation), loai bé ping cé correlation < 64 va gid tri vot bt
thuong; (2) loc dai tin Butterworth bic 4 trong bing 0,05-1,0 Hz
nhim giit lai dai chu ky séng dic trung ctia séng tau; (3) tich phan
theo thoi gian tin hiéu van téc dé loc dé thu chuyén vi myc nuée n(t);
(4) loc high-pass Butterworth bic 2 & nguwdng 0,03 Hz dé khit tr6i
(drift) tich lily trong qué trinh tich phan; (5) phén tich zero up-
crossing trén 1(t) dé tach titng con séng va xdc dinh chiéu cao séng
16n nhét (H,,,,) Gng véi thoi diém mbi lvot tau di qua.
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Hinh 2. Thiét bi do séng ADCP Sentinel V20.

2.3. U'bc lwong van téc tau va khodng cdch tau t6i diém do

Hinh 3. Biém méc d4anh diu khoang cach doc bo.

van téc tiu tai thoi diém di qua diém quan tréc dugc wdc
lvong bing phwong phap quay video: hai (hodc nhidu) méc tham

chiéu c6 khoang cach di biét dugce cim cb dinh doc theo b trong tim

Bang 1 trinh bay toan bd 7 lwgt do thu duge cho nhém phuong tién
ghe mdy nhé trén sdng Hiu, ciing cac dai lwgng tinh todn trung gian
(Fry,, x/h, X). Van téc tau tai cac luvgt do dao dong trong khoang 3,57-
4,75 m/s, d6 sdu nuéc tai diém do dao dong 7,93-8,43 m, khoang
cach x tit thu dén vi tri dit thiét bi do séng trong khoang 10-67 m. S6
Froude Fr;, ctia ca 7 lugt do nim trong khoang 0,39-0,54, déu nhé hon
0,8, théa diéu kién ap dung cong thitc Verheij & Bogaerts (1989) cho
ché d6 duéi t6i han (subcritical). Ty s6 x/h dao dong tit 1,19 dén

Bang 1. S6 liéu do séng tau trén séng Hau - nhém ghe may nhé.

quan sat ctia camera; thoi gian tau di chuyén giita hai méc duoc xac
dinh ti* ddu thoi gian (timestamp) ctia video, tit d6 tinh vén téc trung
binh V = quing dudng/thdi gian di chuyén giita hai mbc.

Khoang cach x tit tau dén vi tri dit thiét bi do séng va do sau
nwée h tai diém do tai thoi diém tau qua dugc xac dinh bing may do

khoang c4ch laser cAm tay.
2.4. Xt Iy s6 liéu va hdi quy hé s6 alpha

Vé&i mdi lugt thu qua, cic dai lwgng khéng thit nguyén Fr, =
V/V(gh), x/h, va X = h(x/h)**Fr;* dugc tinh todn. Pidu kién 4p
dung cong thic gbc (Fr, < 0,8 va x/h > 1) (Verheij & Bogaerts,
1989) dwgc kiém tra cho titng miu do. Hé s§ a dwgc hiéu chinh cho
titng nhém phuong tién bing hdi quy binh phwong téi thiéu ép qua
gbc toa d6 (khéng c6 hé sb tu do), phit hop v6i ban chit ty 1& thuin
thuln tiy ctia céng thiic gbc (Hpa, — 0 khi X — 0):

_ ZHmaxi Xi

2 ®)

3. Kétqua

Hinh 4 thé hién chiéu cao séng thi cip 16n nhit (H,,,,) do dugc theo
titng lwot tau qua. Gia tri Hy,, dao déng trong khoang 0,18-0,38 m.
Luot do cho H,,, 16n nhit 12 Tau 5 (0,38 m), twong @ng v&i khoang
cach do g?m nhit (x = 10 m) va van toc tau twong d6i 16n (4,40 m/s);
cac lwgt do con lai ¢6 H,,, dao déng tong dbi déng déu quanh 0,18-
0,26 m.

8,29, trong d6 hai lugt do (Tau 5, Tau 7) c6 x/h = 1,19, kha sat
ngudng ap dung x/h > 1 ctia cong thite gbc.

Hinh 4 thé hién chidu cao song th@ cép 16n nhét (H,,,) do dugc theo
tiing lwgt tau qua. Gié tri H,,,, dao déng trong khoang 0,18-0,38 m.
Luot do cho H,,, 16n nhit 12 Tau 5 (0,38 m), twong &ng v&i khoang
cach do gén nhit (x = 10 m) va van tbe tau twong d6i 16n (4,40 m/s);
cac lugt do con lai ¢6 H,,,, dao ddng tuong dbi df‘mg déu quanh 0,18-
0,26 m.

STT | Tén/ky hiéu Gio do V (m/s) h (m) x (m) Fry, x/h X H.x do (m) 0 = Hpa/X
1 Tau 5 11:42 4,40 8,43 10 0,48 1,19 0,44 0,38 0,86
2 Tau 7 11:58 3,57 8,42 10 0,39 1,19 0,19 0,20 1,05
3 Tau 9 12:27 4,40 8,20 45,7 0,49 5,58 0,27 0,20 0,76
4 Tau 10 12:39 4,00 8,17 20 0,45 2,45 0,24 0,21 0,87
5 Tau 12 13:21 4,00 8,09 67 0,45 8,29 0,16 0,18 1,09
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6 Tau 14 13:48 4,75 8,01 45,7 0,54 5,71 0,37 0,26 0,72
7 Tau 18 14:05 4,00 7,93 45,7 0,45 5,76 0,19 0,18 0,94
s6 xac dinh R® = 0,9842, cho théy mtc d6 phit hop rét cao gitta sb
0.50 liéu do va dang quan hé ty 1& thuan ctia céng thic gbe.
0.45 .
0.40 Bang 2 tong hop két qua hiéu chinh hé s6 a cho nhém ghe may
0.35 nhé: o = 0,84 theo hdi quy ép qua géc toa do (R? = 0,98, n = 7), so
:E: 3‘;(5) v6i gia tri trung binh cdng don gian clia cac o riéng 1é 1a 0,899 (do

= 0.20

0.38
0.26
0.20 0.21
0.20 0.18 0.18
0.15
0.10
0.05
0.00

Tau5 Tau7 Tau9 Taul0 Taul2 Taul4 Taul8
(11:42) (11:58) (12:27) (12:39) (13:21) (13:48) (14:05)

Ky hiéu tau (thoi gian do)
Hinh 4. Chiéu cao séng thi cip (H,,,,) do duoc theo titng luot thu qua.

0.50

0.40
E0.30
= ]

50.20 ®
T ° Hy = 0.8413X;
2=
0.10 R?=0.9842
0.00
0.00 0.10 0.20 0.30 0.40 0.50

X,

Hinh 5. Quan hé H,,, - X va két qua hdi quy hé sé o (ép qua gbc toa db).

Hinh 5 thé hién quan hé giita H,, do dwoc via bién X =
h«(x/h)'*Frh* ctia 7 lugt do, cling dudng hdi quy tuyén tinh ép qua
gbc toa do. Két qua hdi quy cho phuong trinh H,,,, = 0,8413:X véi hé

Bang 2. Két qua hiéu chinh hé s6 & - nhém ghe may nho.

léch chuén 0,139). Hai céch tinh cho két qua kh4 twong déng (0,84 va
0,899) phan 4nh chét lugng sb liéu dau vao. Pang chi ¥, gid tri a =
0,84 hiéu chinh dwgc cho séng Hau kha gin véi gid tri mic dinh
thudng dung trong cac nghién ciu Wng dung cong thdc Verheij &
Bogaerts (1989) khi chua c6 sb liéu hiéu chinh riéng (o = 1).

Sai s6 chuén ctia a theo hdi quy ép qua gbc toa do duge xic
dinh theo SE(a) = [s*/2X?]V% v6is® = 2(H; — aX)*/(n — 1). Véin
=7,a = 0,84 = 0,05 (SE), khoang tin ciy 95 % cta a la 0,73-0,96
(phan phéi Student, n — 1 = 6 béc tu do, t = 2,447). Kiém tra bing
phuong phap bootstrap (20 000 14n 14y mAu lai) cho khoang tin ciy
95 % la 0,76-0,95. Sai sb cin quin phuong cia mé hinh RMSE =
0,035 m. Can lvu ¥ ring R* ctia hdi quy ép qua gbc toa d6 duoc tinh
so v6i gia tri O thay vi gid tri trung binh nén thudng cao hon R? thong
thuong; do d6 khoang tin cdy va RMSE phan anh sat hon mdc do tin
cdy ctia a. Khoang tin ciy twong dbi rong (khoang +14 % quanh gia
tri wéc lwgng) do ¢& miu nhd, vi vy a = 0,84 nén duge xem la gid
tri wéc lwgng bude diu cho nhém ghe may nho. Can trén cta khoang
tin cdy (0,96) nho hon 1, cho théy v6&i nhém ghe may nho tai vi tri do,
viéc st dung gid tri mac dinh a = 1 ¢6 xu hwéng dy bao H,,,, 16n hon
thure do, titc thién vé an toan khi ap dung cho thiét ké.

Nhém phuong tién n o (fit qua gbc)

R? (qua gbc) o trung binh cong D6 léch chudn

Ghe may nho 7 0,84

0,98 0,899 0,139

4. Thao luan

4.1. Cdc ngudn sai sb c6 thé dnh hiedng dén két qud

Chiéu cao séng H,,, duoc xic dinh thong qua ADCP Sentinel
V20 theo trinh ty x¢ ly tin hiéu da trinh bay & Muc 2.2 (loc
correlation, loc dai tin, tich ph4n vén téc, zero up-crossing). Day 1a
phuong phép do gian tiép, dua trén gia thiét séng tuyén tinh, va chua
duoc dbi chiéu v&i mot phuong phap do tryc tiép doc 1ap (ddu do ap
suét hodic range-to-surface chuyén dung), nén d6 16n tuyét dbi ctia
Hmax c6 thé con sai s6 hé théng chua dugce dinh Iwvgng, dit hé sb xac
dinh ctia mo hinh hdi quy dat mifc cao (R? = 0,98).

C® mau con nhé (n = 7) va chi giéi han & mdt nhém phuong
tién (ghe méay nho), trong khi séng Hau c6 phd phuong tién da dang
hon nhiéu (tau diy/lai dit, thu hang mot than, thu hang hai than/hai

chan vit, tau khach...). V6in < 10, hé s o hiéu chinh, di c6 R? cao,
vén chwa di vitng vé& mit théng ké dé ap dung truc tiép cho thiét ké.

Van téc tau (3,57-4,75 m/s) dugc wéc lugng bing phuong
phép video va méc khoang cach trén bd, c6 thé chiu sai sb do: do
chinh xéc doc th¥i gian trén khung hinh, dwdng di chuyén thuc té ctia
tau khong hoan toan song song v&i duong ndi hai mbe, va chi tinh
duge van tde trung binh giita hai méc chit khong phai van tbe tdc
thoi tai diém do.

Tin hiéu séng nén (séng gi6, nhiéu dong dong chay) chwa dugc
tach khoi tin hiéu séng do tau gy ra trong qua trinh phén tich zero
up-crossing, ¢6 thé 1am léch gia tri Hmax quan tric so v&i thanh phin
séng thit cip thuln tdy.

Toan b6 7 miu ¢6 Fr, trong khoang 0,39-0,54, nim trong viing

duéi t6i han (subcritical, Fr, < 0,8) phit hop didu kién 4p dung cong
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thitc, nhing ciing ¢6 nghia 14 két qua hiéu chinh nay chua dugc kiém
chting & dai téc do gin t&i han, noi cong thic Verheij & Bogaerts
(1989) dugc ghi nhén la kém chinh xac hon.

4.2. So sdnh V@i cdc nghién ctiu trudc

Gi4 tri o = 0,84 (hdi quy ép qua gbc, R?> = 0,98, n = 7) thu
dugc trong nghién cttu nay kha gin véi gid tri mic dinh thudng duoc
st dung khi 4p dung coéng thic Verheij & Bogaerts (1989) trong céc
nghién citu va céng cu tinh todn séng tau, noi hé sé nay (thudong ky
hiéu Ap) mic dinh 14y x4p xi bing 1 khi chwa ¢ sb liéu hiéu chinh
riéng cho titng viung/loai phuong tién.

Mtic @6 phit hop cao gitta a hiéu chinh cho s6ng Hau va gia tri
mic dinh cta cong thitc gbe 1a mot tin hiéu tich cuc, cho thiy cong
thitc Verheij & Bogaerts (1989), vén dugc xiy ding chi yéu tit s6 liéu
tau, sa lan trén cdc tuyén duong thuy chau Au/Bic My, c6 thé ap
dung twong dbi phit hop cho diéu kién ghe may nho trén séng Hiu ma
khéng cin hiéu chinh 16n. Tuy nhién, do phuong phap do Hmax gian
tiép chua duge kim chiing doc 1ap va ¢& mau con nho, chira nén két
luin ring a=0,84 1 gia tri én dinh, dai dién cho toan bd nhém ghe
may nho trén song Hau; can thém sb liéu dé khéng dinh mic d6 phu

hop nay c6 tinh hé théng.
5. Kétluin

Nghién citu da trinh bay phuong phip do dac séng thit cp do
tau, ghe gdy ra trén song Hau bing ADCP Sentinel V20 két hop wdc
lugng van tbc thu qua video, va hiéu chinh hé sé a trong cong thic
Verheij & Bogaerts (1989) cho nhém phuong tién ghe may nho. Két
qua hdi quy binh phwong téi thiéu ép qua gbc toa dd cho a = 0,84
(khoang tin cdy 95 %: 0,73-0,96; n = 7), kha gin v&i gia tri mic dinh
thuwong diing ctia cong thite gbe (a = 1), cho thiy céng thiic Verheij
& Bogaerts (1989) c6 thé 4p dung twong dbi phit hop cho didu kién
ghe may nhé trén song Hau. Tuy nhién, ¢& miu hién tai con nhé, nén
két qua nay chi nén xem 14 buéc ddu, chwa da co s¢ dé ap dung truc
tiép vao thiét ké bao vé bo.

Trén co s& cac han ché da phén tich, nhém nghién citu dé xuit
mot sb hudng tiép theo:

- M6 rong sb lugng mau do cho nhém ghe may nho lén téi thiéu
15-20 luwgt, ddng thei bd sung sb liéu cho cdc nhém phiong tién con
lai (tau dAy/lai dét, thu hang mét than, thu hang hai than/hai chin
vit, tau khach) theo ciu tric thu thap sb liéu da thiét lap.

- Kiém tra d6 nhay ctia o khi loai cac diém do ¢6 x/h gin ngudng
ap dung (x/h =~ 1, cu thé 1a TAu 5 va Tau 7) khéi tap hdi quy, dé danh
gi4 mic d6 anh hwéng clia cac diém nay dén hé sé hdi quy chung.

- Lugng héa sai sb cua phuong phap wéc lwong vén toe tau
bing video (khoang cach giita cac mbc tham chiéu, 6 phén giai thoi
gian ctia video, sai sé xac dinh thoi diém thu qua mbc); day 1a ngudn

sai s6 quan trong do H,,, ty 1& v&i V*, va cin xem xét két hop cac

phuong phép do véan tée ddc 1ap (GPS/AIS, flycam) trong cac dot do
tiép theo.

- Sau khi ¢6 dt s6 liéu cho titng nhém phuong tién v&i ¢& maiu
théng ké phit hop, xem xét dé xuét bd hé sb a riéng theo titng nhém
phuong tién cho séng Hau, phuc vu thiét ké cong trinh bao vé bd trong
didu kién giao théng thuy dic thii ciia Bdng bing song Cttu Long.

Loi cam on
Nghién cttu nay duge tai trg bédi Bo Gido duc va Pao tao, ma
s6: B2026-TCT-06.
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