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MO PAU
1. Tinh cap thiét cia dé tai

Viét Nam c6 duong bo bién dai hon 3260km va nam gan ké cac tuyén
duong bién quéc té. Bién Viét Nam c6 vi tri chién luoc quan trong trong sur
nghiép phat trién kinh té dat nude, bao vé an ninh qudc phong, giir viing
cha quyén, toan ven l1anh thd quéc gia. Trong nhitng ndm gan day, phuong
tién thuy hoat dong trén ving bién, ludng hang hai ra vao céc cang bién
Viét Nam tang ca vé s6 luong va tai trong. Thuc té d6 cho thiy vai tro ctia
cong tac dam bao an toan ddi véi cac hoat dong giao thong hang hai 1a rat
quan trong. Pé thuc hién tot vai tro nay, viéc khao sat va cung ca”ip dir liéu
thiy dac mot cach kip thoi va chinh xac vé toa do, do sau cia dia hinh, dia
vat, chudng ngai vat hang hai nguy hiém, ... trén cac ludng tau va khu nudc
tai cac ving bién ven bo ciia Viét Nam ¢ ¥ nghia vo cling quan trong.

Trong cdng nghé do sau hdi am tich hop vai GNSS, viéc xéac dinh toa
d6 thuong st dung cac phuong phap DGNSS hay GNSS Base tuy thuoc
vao yéu cau do chinh xéac va pham vi khu do. Hién nay, Cuc Po dac, Ban
dd va Thong tin dia Iy Viét Nam va mot sé co quan chuyén nganh da xay
dung duoc mot s6 luong 16n tram GNSS CORS phuc vu cho nhiéu muc
dich khac nhau, nhung chua dugc nghién ctiru irng dung cho céng tac thay
dac phuc vy bao dam an toan hang hai (BBATHH). Néu tan dung dugc cac
tram GNSS CORS da duoc xay dung ¢ cac khu vuc gan bo bién cho cong
tac thuy dac bao dam an toan hang hai sé tiét kiém dwoc rat nhiéu thoi gian,
kinh phi xay dung cac tram GNSS Base.

Do sau duoc xac dinh bang phuong phap do sau hoi &m két hop voi
viéc quan trac myc nudc tai tram quan tric muc nuéc (QTMN) ven bo. o
sau hai d6 dwoc quy chiéu dya trén muc nudc triéu thién van thap nhat tai
tram QTMN ven bo. Tuy nhién, mat bién thap nhat (MBTN) ¢ cac khu vuc
bién khac nhau s& khong nhu nhau, nén khi quy chiéu két qua do sau dia
hinh day bién (BPHPB) vé MBTN tai tram QTMN ven bo la chwa ¢6 co s&
khoa hoc. Trong thoi gian gan day, c6 mot s6 cong trinh str dung GNSS
RTK dé xac dinh d6 cao muc nudc tai vi tri diém do do sau trén bién. Tuy
nhién, do Viét Nam chua cong bé md hinh quasigeoid qudc gia nén sir
dung di thuong d6 cao tir md hinh quasigeoid toan cu dé hiéu chinh vao
do sau do 1a chua phu hop.

Nhiém vu quan trong nhat caa luan an 1a nghién ciru Gtng dung cong
nghé¢ GNSS CORS RTK trong cong tac thuy dac bao dam an toan hang hai;



nghién ciu phuong phap hiéu chinh anh huong cua thiy tridu trong do sau
dia hinh day bién dya trén mé hinh MIKE21 FM va nghién ciru co sé khoa
hoc cho viéc xur Iy toén hoc tri do sau dia hinh day bién dya trén mé hinh
mit bién thdp nhat nham dam bao dé chinh x4c ddng déu va thong nhat cua
dix liéu trén vang bién ven bo Viét Nam.

Vi cac ly do néu trén, dé tai luan an tién si “Nghién ciu Gng dung
cong nghé GPS dong thoi gian thyc trong cong tac thiy dac phuc vu bao
dam an toan hang hai trong diéu kién Viét Nam” thé hién tinh cap thiét,
thoi sy, ¢ gia tri khoa hoc va thyc tién, gop phan nang cao hiéu qua cong
tac do dac ngoai nghiép; 1am cin ctr dé bd sung hoan thién cac tiéu chuin
ky thuét trong cong tac thity dac phuc vu BPATHH va tao co so khoa hoc
dé xdy dung co so dir liéu hai dd thong nhét trén ving bién ven by Viét
Nam.

2. Muc tiéu, d6i twong va pham vi nghién ciru

-Muc tiéu tong qudt: Xac 1ap co sé khoa hoc va phuong phap tich hop
cong nghé GNSS dong thoi gian thyc (sit dung hé thong tram GNSS
CORS) voi cong nghé do sau hdi am va quy chiéu tri do sau PHPB khu
vuc bién ven bd dya trén cac md hinh mit bién trong cong tac thuy dac
phuc vu BDATHH trong didu kién Viét Nam.

-Muc tiéu cu thé: Thiét 1ap co so khoa hoc tich hop cong nghé GNSS
CORS RTK va cong nghé do sau hoi 4m trong cong tac thuy dac phuc vu
BPATHH; D¢ xuit phuong phap quy chiéu d6 cao myc nude tinh theo mo
hinh MIKE21 FM dé hiéu chinh cho céc tri do sdiu PHPB khu vuc bién ven
bd & Viét Nam; Dé xuét phuong phap quy chiéu tri do sdu PHDPB dua trén
mo hinh mat bién thap nhat (MBTN) khu vuc bién ven bo Viét Nam.

-Poi twong nghién cibu: Cac van dé khoa hoc lién quan dén viée tich
hop c6ng nghé GNSS CORS RTK véi cong nghé do sau hdi am dé xac
dinh toa do, d6 sau dia hinh day bién; xtr 1y dir liéu do sdu va quy chiéu tri
do sau dia hinh d4y bién dya trén mo hinh mit bién thp nhat nhim bao
dam an toan hang hai khu vyuc bién ven bd Viét Nam.

-Pham Vi nghién ciru: Pham vi nghién ctru dugc gidi han trong viéc
nghién ctru ung dung cong nghé¢ GNSS CORS RTK tich hop vdi cong nghé
do sau hdi am va xu 1y toan hoc dit liéu do sau dia hinh day bién dua trén
md hinh MIKE 21 FM va m6 hinh mit bién thip nhét trong cong tac do sdu
dia hinh d4y bién thanh 1ap hai do, binh d6 tuyén ludng phuc vu bao dam
an toan hang hai khu vic bién ven bd Viét Nam (pham vi tir phao sb “0”



dau ludng hang hai tré vao dat lién).
3. N@i dung nghién ciru

(1) Thu thap, phan tich cac tai liéu khoa hoc trong nudc va trén thé
gidi lién quan dén viéc timg dung cong nghé GNSS dong thoi gian thuc
(RTK) trong cbng tac thiy dac phuc vu BDATHH trong diéu kién Viét
Nam; (2) Nghién ctru ung dung cdng nghé GNSS CORS RTK trong cong
tac thuy dac phuc vu BDATHH,; (3) Nghién cttu tich hop cong nghé¢ GNSS
CORS RTK véi cong nghé do sau hdi 4m trong cong tac thuy dac phuc vu
BDATHH; (4) Nghién cru phuong phap xac dinh do cao muc nudc dua
trén moé hinh tinh toan thay tridu va quy chiéu d6 cao myuc nudc quan tric
dua trén md hinh MBTN; (5) Nghién ciru phét trién phuong phéap quy chiéu
tri do sau DPHDB dya trén mo6 hinh MBTN; (6) Thuc nghiém tich hop cong
nghé GNSS CORS RTK; quy chiéu trj do myc nudc tir s6 lidu cia md hinh
tinh toan thily tridu va quy chiéu d6 shu DPHDPB dya trén md hinh MBTN
khu vuc bién ven b Viét Nam.
4. Phuong phap nghién ciru

Phuong phap thu thap tai lidu; phuong phap 1y thuyét; phuong phap
tong hop, phan tich, so séanh; phuong phap toan hoc; phuong phap tin hoc;
phuong phap chuyén gia; phuong phap thyc nghiém.
5. Y nghia khoa hoc va thue tién ciia dé tai luan 4n

5.1. Y nghia khoa hoc

(1) Thiét 14p co so khoa hoc cho viéc ng dung cong nghé GNSS
CORS RTK trong cdng tac thuy dac phuc vu BDATHH trén ving bién ven
bo Viét Nam; (2) D& xuét phuong phap st dung d6 cao muc nudc tinh tir
md hinh MIKE 21 FM @& hiéu chinh anh huong cua thiy triéu trong tri do
sau PHDB va quy chiéu tri do sdu PHPB dua trén mé hinh MBTN.

5.2.Y nghia thuc tién

(1) Nghién ctu, thiét 1ap co sé khoa hoc va ching minh bang thuc
nghiém cho viéc ung dung cong ngh¢ GNSS CORS RTK trong cbng tac
thity dac phuc vu BDATHH trén viing bién ven bd Viét Nam; (2) Xay dung
co s khoa hoc va thuc tién cho viéc ing dung moé hinh MIKE 21 FM phuc
vu hiéu chinh anh hudng cuia thiy triéu trong cac tri do siu PHPB thay cho
s6 liéu quan tric muc nudc tai cac tram QTMN ven bo; (3) Xay dung co s&
khoa hoc cho viéc quy chiéu d6 sau DPHDB dya trén md hinh MBTN nham
dam bao d6 chinh xac dong déu trén ving bién Viét Nam; (4) Két qua
nghién ciru cta ludn 4n c6 gia tri tham khao t6t v& 1y luan va thue tién cho



cac co quan quan ly trong viéc nghién cttu, ban hanh cac quy dinh k¥ thuat
vé xtr 1y toan hoc dir liéu do siu PHPB dua trén mo hinh MBTN va xay
dung co s dit liéu hai d6 théng nhét trén ving bién ven bo Viét Nam.

6. Cac luan diém bao vé

Luén diém 1: Hoan toan c6 thé sir dung phuong phap GNSS CORS
RTK tich hop véi thiét bi do sau hdi 4m trong cong tac thuy dac phuc vu
bao dam an toan hang hai trén ving bién ven bd Viét Nam.

Luén diém 2: D6 cao muc nudc duoc xac dinh tir md hinh MIKE 21
FM dap tng cac tiéu chudn k¥ thuat dé hiéu chinh anh hudng cua thuy triéu
trong dit liéu do sau dia hinh day bién phuc vu thanh l4p hai d6 va binh do
khu vuc bién ven bo Viét Nam.

Luin diém 3: Quy chiéu do siu PHPB dya trén md hinh
MBTNKV170 hoan toan dap tng cac yéu cau k¥ thuat thanh lap binh db va
hai do phuc vu BDATHH Vva 1a co sé toan hoc quan trong dé xay dung co
s& dir liéu hai d6 thong nhat trén vang bién Viét Nam.

7. Nhirng diém méi ctia dé tai ludn an

(1) Khang dinh cong nghé GNSS CORS RTK hoan toan dap tmg yéu cau
vé do chinh xac x4c dinh toa do vi tri mét bang va c6 thé str dung dé tich hop voi
thiét bj do sau hdi am trong cong tac thily dac phuc vu BPATHH trong diéu kién
Viét Nam hién nay;

(2) P& xuét phuong phap xac dinh do cao muc nudce theo md hinh MIKE21
FM dé hiéu chinh anh hudng cua thuy triéu trong cac tri do sdu DHDB trén viing
bién ven bo Viét Nam;

(3) Pé xuit phuong phap quy chiéu d6 sau DPHPB dua trén md hinh
MBTNKV170 trong xtr ly toan hoc dit liéu do siu DHPB dé thanh 1ap binh d6
va hai d6 phuc vu bao dam an toan hang hai.

8. CAu tric caa lun 4n

Céu tric luan 4n gdm ba phan: M& dau, Phin ndi dung nghién ciru (4
chuong noi dung) va Phan két luan.

CHUONG 1. TONG QUAN HINH HINH NGHIEN CUU VE CONG
TAC THUY PAC PHUC VU BAO PAM AN TOAN HANG HAI

Chuong ndy bao gém céc noi dung chinh sau:

- Gi6i thiéu nhiém vu cong tac thuy dac phuc vu BDATHH, céc tiéu
chuan ky thuat trén thé giéi va trong nude hién dang sir dung trong cong tac
thuy dac phuc vu BDATHH; Lya chon chi tiéu k¥ thuét cong tac thuy dac
phuc vu BDATHH khu vuc ven bién, luéng hang hai va khu nudec.



Bang 1.9- Lya chon chi tiéu k¥ thudt cong tac thuy dac phuc vu BDATHH

Hang khéo st
Hang déc biét Hang 1

Tiéu chuan

Khu vue 4p dung |- Khéo sat lan dau phuc vu thong| Khao sat dinh ky phuc vu
béo hang hai cac khu vuc: bé | thong bao hang hai cac khu
cang (viing dau tau, khu quay trd | vire: bé cang (viing dau tau,
tau), cac khu vyc neo dau, khu quay trd tau), cac ludng
chuyén tai, tranh tra bdo, don tra | hanh hai v6i chan hoa tiéu
hoa tiéu, kiém dich, cac tuyén | nho, cac khu vic neo dau
ludng hang hai mai. chuyén tai, tranh trd bio,
- Khao sat nghiém thu nao vét | don tra hoa tiéu, kiém dich,
cong trinh cai tao, nang cap o | cac tuyén hanh hai c6 do
sau hanh hai déi véi cac khu vuc|  sdu nhé hon hodc béng
trén. 40m.
- Céc khu vyc hanh hai trong yéu
v6i chan hoa tiéu nhd.

Sai s6 mat bang Im 2m
(6 tin cay 95%)
Sai s6 d6 sau @ a=0,15m a=0,25m
(46 tin cay 95%) b = 0,0075 b =0,0075
Kha ning phat Céc ddi twong c6 kich thuoe  |Cac ddi tuong o kich thude
hién ctia hé théng hinh khoi > 1m. hinh khdi > 2m.
thiét bi
Quy dinh vé khoang cach giita cac tuyén do va mat do diém do
Ty l1é binh d6 | Khoang cach | Ty 18 binh d6 |Khoang cach
-Khoang céch t6i 1/200 2m 1/2000 20m
da giira 2 tuyén do 1/500 5m 1/5000 50m
1/1000 10 m 1/10000 100m
-Mat do diém chi 1/200 2m 1/2000 10m
tiét do sau trén 1/500 5m 1/5000 25m
mét tuyén do 1/1000 5m 1/10000 50m

- Anh huong ciia diéu kién ty nhién nhu: dia hinh, séng, gi6, dong
chay, thuy triéu,... cua cac khu vuc bién ven bd Viét Nam toi cong tac thuy
dac phuc vu BDATHH;

- Tong quan cac nghién ctru di thuc hién & Viét Nam va trén thé gisi
Ve ung dung cong nghé GNSS dong th0’1 gian thuc trong cong tac thuy dac,
vé xdy dung cic md hinh mit bién, Ve két qua nghlen ctu su dung mo hinh
MIKE 21 FM. Tir d6, x4c dinh cac van dé can tiép tuc nghién ciru:

(1) Nghién ctru tng dung céng nghé GNSS CORS RTK tich hop voéi
dir liéu do sau hdi am trong cong tac thuy dac phuc vu BDATHH trong
diéu kién Viét Nam.



(2) Nghién ctru, d& xuat phuong phap st dung d6 cao muc nude tinh
theo mo6 hinh MIKE 21 FM d¢ hiéu chinh anh hudng cia thuy tridu trong
cac tri do sau dia hinh day bién.

(3) Nghién ciru, d& xuat phuong phap va phat trién cong thuc quy
chiéu tri do shu PHDB duya trén mo hinh MBTN trén viing bién Viét Nam.

CHUONG 2. NGHIEN CU'U UNG DUNG CONG NGHE GNSS CORS RTK
TRONG CONG TAC THUY PAC PHUC VU BAO PAM AN TOAN HANG
HAI TREN VUNG BIEN VEN BO VIET NAM

2.1. Cong nghé GNSS dgng thai gian thuc

Phuong phap do GNSS Base RTK va GNSS CORS RTK déu dya trén
nguyén |y dinh vi twong d6i dong sai phan bac hai. Phuong phap do phi
hop nhat ddi v6i cong tac thiry dac 12 do dong lién tuc.

Thanh phan co ban cua hé théng tram CORS gdém: Hé théng tram
tham chiéu; Tram chu (Tram diéu khién va xir Iy trung tdm) va nguoi sir
dung. So d6 khéi quat hé thong thé hién ¢ hinh 2.2

.

S f

-

Nguwds sir dyng

Tram cha
(Master Station)

Hinh 2.2- So d6 khai quat hé thong tram GNSS CORS [24]

2.1.3. Khd nang irng dung GNSS CORS RTK trong cong tic khdo sdat
thity dac phuc vu BPATHH trén ving bién ven bo Vit Nam

2.1.3.1. Ha tang mang luwdi tram CORS ¢ Viét Nam

Hé théng tram GNSS CORS cua Cuc Po dac, Ban dd va Thong tin dia
ly Viét Nam: 65 tram GNSS CORS, da két ndi hé théng ludi toa do qudc
gia (VN2000) va hé toa d6 qudc t& (ITRF), cé sb hiéu chinh mé hinh geoid
khu vuc dét lién. Cung cép dich vu do dong thoi gian thuc ca tram CORS
mang va tram CORS don. Ngoai hé théng tram GNSS CORS Nha nudc,
cac don vi tu nhan da dau tu xay dung va dua vao st dung gin 300 tram
GNSS CORS, cac tram GNSS CORS d4 két ndi hé thdng ludi toa dd qudc
gia (VN2000), cung cap dich vu do dong thoi gian thuc tram CORS don.



2.1.3.2. Nghién ciru uing dung cong nghé GNSS CORS RTK cho c6ng
tac thuy dac phuc vu BDATHH trén vung bién ven bo Viét Nam

(1) Hé théng mang ludi cac tram GNSS CORS ven bién Viét Nam

Téng s6 tram GNSS CORS doc bd bién Viét Nam do Nha nude va cac
doanh nghiép tu nhan xay dung khoang 65 tram. Nhu vay, véi tam hoat
dong cua cac tram CORS don khu vuc ven bién khoang 25-30km, mat do
tram GNSS CORS ven bién hién nay hoan toan du dé sir dung cong nghé

Ghi chu

@ Tram Geodetic CORS Nha mréc
@ Tram NRTK CORS Nha mréc
@ Tram CORS cua cic doanh

nghiép tw nhin
@ Vi tri phao 0" luong hang hai

QD Truwomg Sa
(Viét Nam)

Hinh 2.7- Tram GNSS CORS ven bién va vi tri phao “0” ludng hang hai

(2) Co so ha tang vién thong BTS

C6 3 nha mang 16n: VNPT, Viettel va MobiFone. Cac nha mang nay
dd dau tu ning cp phét trién moi cap quang, tram BTS dé cung cép dich
vu v6i chat lwong cao. O khu vuc ven bién Viét Nam c6 ban kinh phu song
khoang 30-50km [94].

(3) Thiét bi thu GNSS:

Céc thiét bi thu GNSS hién dai ciia cac hang ndi tiéng nhu: Trimble,
Topcon, Sokkia, Leica, Kolida, CHC, Hi-Target,... thu tin hiéu vé tinh da
hé, déu c6 kha ning thu phét séng Radio, séng Bluetooth, Wifi, 2G/3G/4G.

(4) Pham vi khao sat thily dac phuc vu bao dam an toan hang hai

Tu phao $6 “0” tré vao dat lién, vung dén tra hoa tiéu, neo dau tau
thuyén, ...

Trén co s6 ha tﬁng tram GNSS CORS, tram BTS va tam hoat dong cua



cac tram va pham vi nghién ciru, NCS nhan thay: c6 thé sir dung cong ngh¢
GNSS CORS trong cbng tac thuy dac phuc vu BDATHH.
2.2. Tich hgp GNSS CORS RTK véi cong ngh¢ do sau hdi am khio sat
dia hinh duéi nwéc phuc vu biao dam an toan hang hai

Két ndi cac thiét bi trén tau do theo so do sau [21], [91]:

Thiét bi dinh vi May do sau hoi am | M T do T I
(GNSS)-Tram Rover (Pon tia/ da tia) I 16 prco wong -
\ \l/ / (Heading) :

|
7 7 7 |
May tinh cai dit Bo thu sb liéu RTA I'| Thiétbicdmbién |,
phan mém dicu <—| (Real Time Appliance) ™ (Motion sensor) |
khién 1 [
Vv ] ] I Thi%i bi do Van @6 I
May tinh cai dat phan mém rhictbrdovantoc |
thu thap s6 liéu do sau 1 [am (Sound Velocity) I

Hinh 2.8- So dd két ndi cac thiét bi do sdu hdi am
Sau khi két ndi cac thiét bi trén tau do, thiét 1ap co s toan hoc va cac
tham s6 do su, tién hanh do sau theo tuyén da thiét ké. Tuy theo khu vuc
do ndm trong ving mang ludi tram CORS ma st dung dich vu tram CORS

don hay CORS mang.
A(Xa Ya)
Tru}.rén sii
cdi chinh
(%.Y)
QTN P .
| a— T4t bign

! N T
Ld. t
\ r il L hggnn
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: by | F
Hinh 2.11- Nguyén ly do sau hoi 4m két hop véi cong nghé GNSS CORS RTK
D liéu do thu dugce 1a toa do (X|,Y;) trong hé WGS84 hodc hé toa do
VN-2000 (néu cai dit cac tham sé tinh chuyén vé tir hé WGS84 vé
VN2000), d6 cao tric dia cua mat nudc bién va gia tri do sau do tir mat
nuée bién dén day bién (D =D+d,) cua diém do sau .
Két ludn Chuong 2
Trong chuong 2, Nghién ctru sinh da nghién ctru nguyén 1y do GNSS
Base RTK va GNSS CORS RTK, ap dung dé nang cao do chinh xac toa do

METH



trong cong tac thuy dac phuc vu BDATHH cho ving bién ven bd Viét
Nam. Trén co s& phan tich dir liéu thu thap duoc vé co so ha tang tram
CORS, tram BTS va tam hoat dong cua cic tram va pham vi nghién ctru
ctia dé tai, Nghién ctru sinh nhan thay:

(1) Cong nghé do GNSS Base RTK da dugc nghién ctru chi tiét vé mat
1y thuyét va duoc tng dung hiéu qua trong thuc té, dic biét 1a cong tac thity
dac phuc vu an toan hang hai.

(2) Mat @6 tram GNSS CORS trén lanh tho Viét Nam twong ddi day,
dir liéu thu & cac tan suit khac nhau nén néu tng dung duoc cho cong tic
thity dac s& tiét kiém duoc thoi gian va kinh phi. Céng nghé tram GNSS
CORS ¢6 thé sir dung tich hop véi may do sdu hdi am trong cong tac thiy
dac phuc vu bao dam an toan hang hai.

CHUONG 3. XU LY TOAN HQC SO LIEU PO SAU PIA HiINH PAY

BIEN TRONG CONG TAC THUY PAC PHUC VU BDATHH
3.1. Sir dung mdt s6 mo hinh mit bién trong cong tac thiy dac bao
dam an toan hang hai
3.1.1. M6 hinh mdt bién trung binh va md hinh mdt bién thdp nhit

M6 hinh MBTB dugc xdy dung bang céch st dung md hinh
DTUL10MDT két hop voi do cao MBTB tai cac tram QTMN doc b bién va
trén mot s6 dao cua Viét Nam bang phan mém ArcGis. M hinh DTU10
MDT trong hé khong phu thudc triéu duge chuyén vé hé do cao Hon Dau
trong hé triéu trung binh theo céng thirc [16]:

: 0 '
MDTVNm = MDTn —0.890M + 8MDT,,_p +1° khi B >19757 (3.11)

-0.318m khi B<19°57

M6 hinh MBTBKV98 dugc xay dung bang Thuat toan loang trong
phan mém ArcGis trén co so st dung két hop dir liéu caa md hinh DTU10
MDT (sau khi d& chuyén tir hé d6 cao toan cau (dwa trén md hinh
EGM2008) trong h¢ khong phu thudc triéu vé hé do cao Hon Dau trong hé
triéu trung binh theo cdng thuc (3.11)) va do cao MBTB tai 98 tram QTMN
doc bo bién va trén mot s dao cia Viét Nam [38]. (Hinh 3.1)

M6 hinh MBTNKV170 duge xay dung dua trén do cao MBTN tai 170
tram QTMN doc bd bién va trén mét sb dao cua Viét Nam bang phan mém
ArcGis [38]. (Hinh 3.2).

Theo danh gié trong tai liéu [38], d0 chinh xac d¢ chénh gilta m6 hinh
MBTBKV98 va m6é hinh MBTNKV170 dat +£0.128m.
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Hinh 3.1- M6 hiph MBTBKV98 trén Hinh 3.2- M6 hir]h MBTNKV170 trén
vung bién Viét Nam vlng bién Viét Nam

Céac md hinh MBTBKV98 va MBTNKV170 sé& duoc sir dung dé phat
trién phuong phap quy chiéu tri quan tric muc nude va tri do siu PHPB
trong cong tac thuy dac phuc vu BPATHH trén ving bién ven b va hé
thong ludng hang hai Viét Nam.

3.1.2. Str dung mé hinh MIKE 21 Flow Model FM dé xdc dinh d$ cao
mucC Nwoc

MIKE 21 Flow Model FM 1a g6i phin mém trong BO phan mém
MIKE. MIKE 21 Flow Model FM 1a m6 hinh dong chay mét 2D, dugc ung
dung dé mé phong cac qua trinh thuy luc va cac hién tuong vé moi trudng
trong cac ho, trong sdng, ctra song, ving vinh, ving bién ven bd va cac
ving bién. M6 hinh MIKE 21 FM bao gom 6 md dun: M6 dun tinh toan
thity Iyc (HD); mé dun tinh van chuyén (TR); md dun sinh thai/lan truyén
dau (ELOS); md dun tinh van chuyén bun (MT); mé dun tinh van chuyén
cat (ST) va md dun md phong quy dao hat (PT).

Trong cac modul cia MIKE 21 Flow Model FM thi Hydrodynamic
Module (HD) 1a modul tinh toan thuy luc co ban cia toan bo hé thong
MIKE, cung cép céc tinh toan thity liwc cho cac modul khac [84], [86], [96].
M6 dun tinh toan thuy lyc (HD) thuong ding dé tinh toan muc nude va
dong chay, ngoai ra con tinh nhiét d6 va d6 mubi cua nude bién. Trong
luén an da str dung mé dun MIKE 21 Flow Model HD FM dé xéac dinh do
cao muyc nudce tai vi tri cac diém do sau dé hiéu chinh anh hudng cua thiy
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triéu trong cac tri do siu PHDB, thay thé cho muc nudc quan tric tai tram
QTMN tam thoi ven bo.

3.1.2.3. Xdy dung bai todan tinh do cao muc nwéc sw dung md hinh
MIKE 21 FM

a. 6 liéu dau vao

- P sdu DPHPB khu vuyc tinh toan (sir dung d6 sau ban d6 PHDB ké
ca cac duong binh do), khu vuce tinh d6 cao muc nude theo HE do cao Nha
nuoc.

- Toa d6 duong bo.

- S6 lidu tai cac bién tinh (tir 3 bién tro 1én)

b. Xdy dung ludi tinh va cdc diéu kién bién

- Luéi tinh dwoc xay dung bang phan mém MIKE 21 Flow Model FM.
C6 thé st dung ludi tam giac hay ttr gidc va ludi co ciu trac hodc phi cau
trdc ty thudc vao tinh chét tridu, su phirc tap ciia dia hinh va do chinh xac
xéc dinh do cao thuy triéu tai cac nat ludi.

- D6 cao muc nudce tai Cac bién 16ng sir dung muc nudc quan tric tai
tram QTMN hoic str dung bd hang s diéu hoa co sin trong mo hinh,

M®& hinh tinh todn muc nude cua khu vuce duge xay dung cé mic do
phu hop theo chi tiéu Nash — Sutcliffe [82] dat mirc kha tro 1én méi dugc
sir dung dé tinh todn muc nudc.

3.2. Quy chiéu tri quan tric mue nwéc

Trong cdng tac thanh 1ap hai d6 va binh d6 ludng hang hai, sb liéu do
d6 sdu bHDB dugc quy chiéu dya trén d6 cao cia MBTN tai tram QTMN
ven bd. Quy dinh nay nhiam hai muc dich:

- Hiéu chinh d¢ sdu do tir mit nudc dén day bién do anh hudng cua
thuy triéu vé MBTN nho sb liéu do mue nudc tai tram QTMN tam thoi ven
bo;

- Quy chiéu d6 sau dia hinh day bién vé MBTN [22].

Trong thuc té, d6 cao muc nudc quan tric trudc hét phai quy chiéu
dua trén MBTB tai tram QTMN va dugc quy chiéu tiép theo vé MBTN
theo cac phuong phap hai van, con d6 cao MBTB tai tram QTMN duoc Xac
dinh bang phuong phap tric dia hodc phuong phap hai van.

Do MBTB va MBTN tai cac khu vyc bién khac nhau 1a khac nhau nén
ndi dung tiép theo cuia luan an s& nghién cru phuong phap quy chiéu tri
QTMN (hinh 3.3) duva trén cac mo6 hinh mat bién va st dung do cao muc
nuée duoce xdc dinh tir mo hinh MIKE 21 FM dé thay thé cho muc nuéc
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quan trac tai cac tram QTMN ven bo.
Thudce
do
I Muc nudc bién 7y
“““ [ o e S, W ng:m;
MBTB h h\iBTBKVo: _ | = fvmeTBKves |h{Imo e

. 4 M gtmn _ mht
tram QTMN o hqtmn atm hing IMBTBKV%
0~ o

MBTNKV170 o —
V' Ty g - - =~

MBTN tai = — = ~—<
tram QTMN T Ddo MBTNKV170

Day bién

S

Hinh 3.3- Tong hop céac phuong phap quy chiéu tri quan tric muc nudc
3.2.1 Quy chiéu tri quan tric mwe nwéc dwa trén mdt bién trung binh va
mdt bién thip nhit tai tram quan tric Mwc nwéc ven bor

D6 cao muyc nude quan tric duge quy chiéu dya trén MBTB tai tram
QTMN theo cong thirc (hinh 3.3):

gtmn _ . gtmn 0-tn (3.18)
hag =MNg-tn +Ngg

D6 cao muc nudce tridu thién vin thip nhat dugc tinh trén co so sir
dung d6 cao myc nudc dua trén MBTB va do chénh gitra do cao muc nudc
dwra trén MBTB va d6 cao muc nudc triéu thién van thap nhat (A0-n0):

hﬂgmn _ hqtmn (AO no) (3.19)

3.2.2. Quy chiéu tri quan tric muwe nwéce dwa trén cac md hinh mat bién

Do MBTB (hay MBTN) tai vi tri do do sdu khéng trung v6i MBTB
(hay MBTN) tai tram QTMN nén tri QTMN va tri do siu PHPB (tai cung
mot thoi diém) duge quy chiéu dya trén MBTB (hay MBTN) tai vi tri do
d0 sdu trén co s& st dung mo6 hinh MBTBKV98 (hay mé hinh
MBTNKV170).

3.2.2.1. Quy chiéu tri quan tric muc mdc dwa trén md hinh
MBTBKV98

Do cao muc nude quan tric quy chiéu dya trén md hinh MBTBKV98
theo cong thire (hinh 3.3)

gtmn tmn
hy MBTBKV98 — h h MBTBKV98

3.2.2.2. Quy chiéu d¢ cao mwc mde quan trdc dwa trén mé hinh

(3.20)
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MBTNKV170
D cao muc nude quan tric quy chiéu dua trén moé hinh MBTNKV170

duoc tinh theo cong thirc (hinh 3.3):

h gtmn h tmn hdc
MBTNKVl?O - MBTNKV170

3.2.3. Quy chiéu dé cao muc mro"c ctia m6 hinh MIKE 21 FM

3.2.3.1. Quy chiéu dé cao muc nude ciia md hinh MIKE 21 FM dua
trén m6 hinh MBTBKV98

Do cao muc nudc xac dinh tir md hinh MIKE 21 FM quy chiéu dwa

trén mé hinh MBTBKV98 theo cong thirc (hinh 3.3):

hqtmn mht hqtmn_mht h
MBTBKV98 — MBTBKV98

3.2.3.1. Quy chiéu dé cao muc nudc cia md hinh MIKE 21 FM dua
trén mdé hinh MBTNKV170
D6 cao muc nudc xac dinh tir mo hinh MIKE 21 FM quy chiéu dwa

trén md hinh MBTNKV170 theo cﬁng thire (hinh 3.3):
hqtmn mht _ hqtmn_mht h
MBTNKV170 — MBTNKV170

3.3. Quy chiéu tri do siu dia hinh day bién

Str dung s6 liéu quan tric myuc nude tai tram QTMN va sb liéu muc
nudc theo md hinh MIKE 21 FM duogc quy chiéu dya trén MBTN tai tram
QTMN va cac md hinh MBTBKV98 va MBTNKV170 d hiéu chinh cho
d6 sdu do PHPB. Hinh 3.8 thé hién két qua quy chiéu d6 sau PHDB theo
cac phuong phap khac nhau.

(3.21)

(3.22)

(3.23)

o
Ii Muec nude bién
----- = e T Ry g Eep——— --»--h--———-
MBTBKV8 qtm qtmn @l qtmn qtmn qtmn _mht
MBTB tai ih g9 T _[h MBTBKV9 MBTl\ﬂﬁVﬁO MBTBKVQ
= 4 —

tram OTMN qtmn mht hqtmn “ht
MBTNKV170
— — —

MBTNKV1& — —
MBTN— —
tai tram QTMN|
h do_ mht
MBTNKV170

Day bién

Hinh 3.8- Cac phuong phép quy chiéu trj do siu DPHPB
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3.3.1. Quy chiéu d¢ sau PHPB dua trén MBTN tgi tram QTMN ven ber
Do sau PHPB dugc quy chiéu vé MBTN tai tram QTMN duoc tinh
theo cong thire (hinh 3.8):
d d 24
g -hi o 629

3.3.2. Quy chiéu tri do sau PHPB dwa trén mé hinh MBTNKV170
Do sau PHDPB quy chiéu dya trén md hinh MBTNKV170 dugc tinh
theo cbng thire (hinh 3.8):
gtmn Ddo (3.25)

hcl:/?BTNKVl?O =h\BTNKVI70 —
3.3.3. Quy chiéu tri do siu PHPB dwa trén MBTN va mé hinh
MBTNKH170 theo sé liéu muc nwée ciia md hinh MIKE 21 FM
3.3.3.1. Quy chiéu tri do séu PHDPB dua trén MBTN theo s6 liéu muc
nude cua md hinh MIKE 21 FM
Do sau bBHDB quy chiéu dua trén MBTN theo sd liéu muc nudc cia
md hinh MIKE 21 FM dugc tinh bdi cong thire (hinh 3.8)

hﬂg_mht _ hﬂ&mn_mht _pdo (3.26)

3.3.3.2. Quy chiéu tri do sau DPHPB dya trén mé hinh MBTNKH170
theo s6 liéu murc nuede ciia mé hinh MIKE 21 FM
Do sau DPHPB quy chiéu dya trén mé hinh MBTNKV170 theo sé liéu

muc nudc cua mb hinh MIKE 21 FM duogc tinh boi cong thire (hinh 3.8):

hdo_mht _ hqtmn_mht _ Ddo (3.27)
MBTNKV170 — ""MBTNKV170

Két luin chuwong 3

Dua trén co s¢ khoa hoc va phuong phép dé phat trién trong chuong 3
c6 thé dua ra céac két luan nhu sau:

(1) Vé phuong phap xay dung cac mo hinh mit bién:

+ Trinh bay co s& 1y thuyét va cac ngudn dir lidu dé xay dung md hinh
MBTB khu vuc MBTBKV98 va md hinh MBTN khu vuc MBTNKV170.

+ Xem xét, danh gia va lya chon md hinh MBTBKV98 va mé hinh
MBTNKV170 dé phat trién cac phuong phap quy chiéu do cao muyc nudc
quan tric va do cao muc nudc theo mé hinh MKIE 21 FM dua trén cac mo
hinh mit bién.

(2) Vé quy chiéu d6 cao muc nudc quan tric:

+ Xem xét toan dién phuong phap quy chiéu dé cao muc nudc quan
tric dua trén MBTB va MBTN tai tram QTMN ven bo, dua trén mo6 hinh
MBTB khu vuc MBTBKV98 va md hinh MBTN khu viec MBTNKV170.
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+ Trinh bay co so 1y thuyét va phuong phap khai thac do cao muc
nude cia md hinh MIKE 21 FM va sir dung dé thay thé cho do cao muc
nudc quan tric tai tram QTMN ven bo.

(3) V& quy chiéu d6 sau PHPB dua trén muc nudc triéu thién vin
thap nhat:

+ Phat trién cac cong thirc quy chiéu do cao muc nudc theo mé hinh
MIKE 21 FM dua trén MBTN tai tram QTMN va dua trén mé hinh MBTN
khu vec MBTNKV170.

+ Phét trién cac cong thic quy chiéu d6 sau DPHPB dya trén mé hinh
MBTN khu vuc MBTNKV170.

CHUONG 4. PO THUC NGHIEM VA XU LY KET QUA
4.1. Ngi dung thuwe nghiém

(1) Po GNSS bang cong nghé GNSS CORS RTK va GNSS Base RTK
trén can, danh gia do chinh xac cta cac phuong an do.

(2) Po GNSS bang cong nghé GNSS CORS RTK va GNSS Base RTK
tich hop véi do sau héi 4m do dia hinh duéi nusc, QTMN dé higu chinh tri
do, danh gia do chinh xac gitra 2 phuong an do khi do dudi nudec.

(3) Xir 1y s6 liéu do GNSS theo cac phuong 4n do dac, xir 1y tich hop
56 ligu do GNSS véi thiét bi do sau hoi am;

(4) Hiéu chinh d6 cao muc nudc trong d6 sau PHPB dua vao s lidu
quan tric muc nudc tai tram QTMN ven bo va dya vao sb liéu muc nuée
theo mo hinh MIKE 21 FM;

(5) Quy chiéu tri do sdu DPHPB dua trén d6 cao MBTN tai tram
QTMN ven bo va m6 hinh MBTNKV170.

4.2. Thuc nghi€ém danh gia d¢ chinh xdc do GNSS CORS RTK va
GNSS Base RTK phuc vu cong tac do dac thanh lap hai dd, binh do
khu vue bién ven b va ludng hang hai

4.2.1. Thuc nghiém dinh gia dé chinh xdic do GNSS CORS RTK va
GNSS Base RTK trén dit lién

4.2.1.1.Thyc nghiém tai Truong DH Hang hai Viét Nam va cang Pinh Vil

Dé khang dinh d6 chinh xac do GNSS dong thoi gian thuc, nghién ciru
sinh da tién hanh thuc nghiém do 17 diém tai cdc mbc khdng ché di biét
toa do theo 3 phuong an:

- Phuong an 1: Do GNSS CORS RTK st dung tram CORS HPTP tai
TP Hai Phong cach diém xa nhét ctia khu vuc thuc nghiém 13 10.03km;
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- Phuong an 2: Do GNSS CORS RTK st dung tram CORS HDTP tai
TP Hai Duong cach diém xa nhit cia khu vuc thuc nghiém khoang
53,45km;

- Phuong 4n 3: Do GNSS Base RTK (str dung ché do do Internet (3G))
c6 tram Base dit tai diém dia chinh co s& 118518 cach diém xa nhét cua
khu vuc thuc nghiém khoang 11.4km.

Két qua danh gia do chinh xéac nhu sau:

- Sai s trung phuong vi tri diém do bang cong nghé GNSS CORS
RTK cach khu do khoang 11km la: + 0.018 (m)

- Sai s6 trung phuong vi tri diém do bang céng nghé¢ GNSS CORS
RTK cach khu do khoang 54km la: £+ 0.050 (m)

- Sai s6 trung phuong vi tri diém do bang cong nghé GNSS Base RTK
cach khu do khoang 11km la: + 0.022 (m)

4.2.1.2. Thuc nghiém tai cang Lach Huyén

Tién hanh do 5 diém mdc khdng ché da biét toa do tai khu vuc cang
Lach Huyén- Hai Phong theo 2 phuong an:

- Phuong an 1: Po GNSS CORS RTK st dung tram CORS DSON
(D6 Son- Hai Phong) ctia Bo Tai nguyén va Moi truong, cach diém xa nhét
cua khu vuc thuc nghiém 1a 17.36km;

- Phuong 4n 2: Do GNSS Base RTK (str dung ché do do Internet (3G))
¢6 tram Base dit tai diém HP.B-1 (Khu Pén Luong, TT Cét Hai, H. Cét
Hai, TP. Hai Phong) cach diém xa nhét ciia khu vuc thyc nghiém 1.13km.

Két qua danh gia do chinh xac nhu sau:

- Sai s6 trung phuong vi tri diém do bang cong nghé GNSS CORS
RTK céch khu do khoang 18km la: + 0.019 (m)

- Sai s6 trung phuong vi tri diém do bang cong nghé GNSS Base RTK
cach khu do khoang 2km la: + 0.021 (m)

Tir két qua ciia 2 thue nghiém & trén dat lién cho thiy:

- Khu do cach tram GNSS CORS khoang 18km, cach tram Base
khoang 12km thi do chinh xac toa do vi tri cia 2 phuong an do GNSS
CORS RTK va GNSS Base RTK tuong duong nhau, & mirc £0.022m. Do
d6 hoan toan c6 thé str dung céng nghé GNSS CORS RTK trong cdng tac
thity dac phuc vu bao dam an toan hang hai giéng nhu cong nghé GNSS
Base RTK.

- Khu do cach tram GNSS CORS khoang 54km thi d6 chinh xac toa
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d6 diém do bang cong nghé GNSS CORS dat + 0.050m, so vdi tiéu chuén
k¥ thuat thuy dac hién hanh TCVN 10336-2015 (Bang 1.9) cho thiy hoan
toan ¢ thé sir dung cong nghé GNSS CORS RTK trong cong tac thity dac.
4.2.2. Thuc nghi¢m danh gia dp chinh xdc do GNSS CORS RTK va
GNSS Base RTK khi tich hop véi may do siu hoi am.

4.2.2.1. Phuong an do.

Thyc nghiém do dac tai luéng Lach Huyén- Hai Phong st dung 2
phuong an do GNSS RTK theo hai phuong an:

- Phwong &n 1: Do GNSS CORS RTK st dung tram CORS DSON
(D6 Son- Hai Phong) cta Bo Tai nguyén va Méi truong.

- Phwong an 2: Po GNSS Base RTK (sir dung ché do do Internet
(3G)) c6 tram Base dit tai diém HP.B-1.

4.2.2.4. Xir Iy 56 liéu do

Tu dit liéu do dac dugc (toa d9, do sau va sb licu QTM N), tién hanh
xu ly dir liéu do sau: tur tép s6 liéu do siu d4 duoc hiéu chinh dit lidu tir cac
thiét bi cam bién chuyén dong, hiéu chinh d6 cao muc nudce va loai bo cac
tri do kém chat lwong. Két qua do thé hién & phu luc 1 va phu lyc 2.

4.2.2.5. Pdnh gid dé chinh xé&c két qud do toa dg

Két qua danh gia do chinh xac dugc thé hién & bang 4.9.

Bang 4.9- Két qua d4nh gia do chinh xac do 1éch toa d¢ gitta phuong an do GNSS
CORS RTK va GNSS Base RTK luong hang hai Lach Huyén

STT XM Yo X@chuyén |Y® chuyén| dy | dx |d’xd’x| dy | dy.dy

(m) (m) (m) (m) (m) [(m)| (m° | (m) | (M)
1 |2293621.42 | 626316.29 | 2293620.89 | 626316.71 | 0.53 |0.36| 0.13 |-0.42 |0.1745
2 |2293614.92 | 626308.83 | 2293615.36 | 626308.73 | -0.44 |-0.60| 0.36 | 0.10 |0.0096
3 |2293608.62 | 626301.09 | 2293608.10 | 626301.49 | 0.52 |0.36| 0.13 |-0.40 |0.1603
4 |2293602.34 | 626293.23 | 2293601.86 | 626293.68 | 0.48 |0.32| 0.10 |-0.45|0.1986
5 |2293596.34 | 626285.27 | 2293595.81 | 626285.66 | 0.53 |0.36| 0.13 |-0.39 |0.1552
6 |2293590.47 | 626277.04 | 2293589.94 | 626277.44 | 0.53 |0.37| 0.14 |-0.40|0.1634

11134 2293649.21 | 626258.06 | 2293649.54 | 626257.48 | -0.33 |-0.49| 0.24 | 0.58 | 0.3311

11135) 2293655.43 | 626265.82 | 2293655.17 | 626266.15 | 0.26 |0.10| 0.01 |-0.33 |0.1063

11136| 2293661.7 |626273.69 | 2293661.43 | 626274.12 | 0.27 |0.11| 0.01 |-0.43|0.1875

11137] 2293668.3 | 626281.21 | 2293668.04 | 626281.54 | 0.26 |0.10| 0.01 |-0.33 |0.1063

11138 2293674.62 | 626288.98 | 2293674.35 | 626289.38 | 0.27 |0.11| 0.01 |-0.40|0.1580

11139| 2293679.9 |626297.58 | 2293679.63 | 626297.94 | 0.27 |0.10| 0.01 |-0.36 |0.1295

11140] 2293684.69 | 626306.35 | 2293685.06 | 626305.74 | -0.37 |-0.53| 0.28 | 0.61 |0.3734
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Sai sb trung phuong vi tri diém cuia timg tri do mp= +0.45m. Theo tiéu
chuan k¥ thuat d6 chinh xac mit bang 1a 1m (Bang 1.9), thi sai sé trén thoa
min yéu cau khao sat hang dic biét. Do d6 2 phuong phap do GNSS RTK
néu trén hoan toan dap tng yéu ciu cong tac thiy dac phuc vu bao dam an
toan hang hai & Viét Nam.

4.3 Xay dung mo hinh MIKE 21 FM cho khu vue thue nghiém
4.3.1. 86 ligu phuc vu xdy dung mé hinh:

- Sir dung sd liéu do ludng hang hai Lach Huyén khu vuc bién Hai
Phong trong cac ngay 21, 22/12/2019.

- S liéu dau vao:

+ Do sau BPHDPB khu vuc thyc nghiém st dung do sau ban do PHDB
ty 1¢ 1/50.000 do Trung tdm Tric dia va Ban dd bién, Tong cuc Bién va Hai
dao Viét Nam san xuét trong cac nam 2003 — 2005.

+ Do sau hai @6 ty 1¢ 1/100.000 do Poan Po dac Bién v& hai do va
Nghién ctru bién san xuét trong cac nam 2006- 2009 va dugc chuyén vé do
sdu ban d6 DHDB.

+ Puong bo st dung duong bo ciia mé hinh MBTBKV98.

+ Toa d9, dd cao va sb lidu QTMN tai c4c bién tinh cta Trung tim Hai
vin, Tong cuc Bién va Hai ddo Viét Nam.

4.3.2. Xdy dung bai toan tinh meec nwoc tai khu vwe bién Hii Phong
4.3.2.1 Xay dung ludi tinh va cdc diéu kién bién

Ludi tinh dugc xay dung cho khu vuc ludng Hai Phong la luéi tam
gidc co6 do phan giai cao nhat 1a 20 mét va thua dan ra ngoai khoi khoang
300 mét. Ludi tinh bao gdbm 4 bién 10ng, trong d6 c6 2 bién bién (bién 1: tir
dao Cat Ba sang khu vuc bién ctra Van Uc, bién 2: tir khu vue bién xa déo
Hoang Tén sang khu vuc Hon Cai Be¢), hai bién song tai Tram thiy van
Ctra CAm (trén S6ng C4m) va tram thuy vin Do Nghi (trén séng D4 Bach).

+ Muc nudc tai hai bién bién 1a sb liéu du tinh thay tridu dwa trén bo
hang s6 diéu hoa thity triéu trong m6 hinh MIKE 21 FM va dugc quy vé Hé
dd cao Qubc gia theo s6 liéu tai tram nghiém triéu Hon DAu;

+ Muc nudc tai hai tram Do Nghi va Cira Cim 1 s6 liéu muc nuée da
quy vé do cao nha nudc tai 2 tram thity vin Do Nghi va Cira Cam;

Str dung mé hinh MIKE 21 FM dé xdy dung ludi dyng luéi tinh va
nhan duoc két qua nhu hinh 4.8.

M® hinh dugc hiéu chinh va kiém dinh ky ludng dua trén s lidu quan
tric muc nude thuc té tai khu vuc Hai Phong. Két qua danh gia do chinh
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xac ctia m6 hinh so véi sé liéu thuc do theo chi tiéu Nash —Sutcliffe dat loai
t6t. Nhu vay, c6 thé st dung mé hinh du tinh myc nude dé chiét xuat dir
liéu d6 cao muc nude dé hidu chinh d6 sdu DPHPB cho tuyén ludng Lach
Huyén thay thé cho sé liéu do muc nudce tai tram QTMN tam thoi ven bo.

[m]

2303000 e s T S e I

2302000

2301000 JP-~~------ i e
2300000 2 e
2299000 % AYRTR b % DR,

2298000 1/

o000 TR A o YAV ATAVAVATL, e S it
= - Bathymetry [m]

7 a4y Bl Above 0.0

S0 : QVAVAVATATE > s RN o) 45 S N 08-

2295000 S A e B 20- 32

2294000 JPAINS S B 54- 55

2z RIS Bl o5 88

2292000 = Below -11.2
] ungefinea Value

Hinh 4.9- Luéi tinh cho mé hinh muc nu6e khu vue ludng I[_;ch Huyén
4.4. Tinh toan thyc nghiém quy chiéu tri do mwe nwéc dua trén MBTB
tai tram QTMN va dwa trén cac mé hinh MBTBKVY98 va
MBTNKV170
4.4.1. 86 ligu phuc vu tinh todn thwe nghi¢m

S6 liéu st dung dé tinh toan thuc nghiém: s liéu do muc nudc tai
tram QTMN Cang Lach Huyén; sb liu muc nudc theo md hinh MIKE 21
FM dé hiéu chinh d6 sau luéng hang hai Lach Huyén khu vuc Hai Phong.
4.4.2. Tinh todn thwc nghiém

Tién hanh tinh toan thuc nghiém theo phuong phap di dugc trién khai
trong muyc 3.2 va 3.3 dé quy chiéu tri QTMN cho bén trudng hop sau:

+ Quy chiéu tri quan tric muc nudc dua trén dd cao MBTN tai tram
QTMN tam thoi ven bo;

+ Quy chiéu tri quan tric muc nuéc dya trén mé hinh MBTBKV98.

+ Quy chiéu tri quan tric muc nuéc dya trén mé hinh MBTNKV170.

+ Quy chiéu d6 cao muc nude theo md hinh MIKE 21 FM dya trén
MBTB va MBTN tai tram QTMN va dya trén md hinh MBTBKV98 va mo
hinh MBTNKV170.
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Két qua tinh toan dugc tdng hop va thdng ké trong Bang 4.11

Bang 4.11- Quy chiéu trj QTM‘N va s6 liéu muc nude ciia md hinh tinh toan muc
nudc bang mo hinh MIKE 21 FM

D cao Pj cao A
A ~ A D) cao
Do cao | muc P cao| muc |DJcao mue
myc | nuwéc mye | nwée | mue | P cao N
p p p nuée | Py cao
nuwée | quan nwée | quan | nwéc muc A .
< A A < a A mo muc
quan trac (D¢ cao|D§cao| quan | trac mo nuée N T
A« < < A < N A hinh nuéc
2 11) trac quy mo mo trac quy |hinh so[mé hinh A

Time | sau | dwa | chiéu | hinh | hinh | quy | chiéu | véi |triduso| €Y |MO hinh

STT | X)) | Y(M) | h:ms) | do | trén | dwa |MBTB|MBTN| chibu | dwa |MBTB| vei G |
(m) |MBTB| trén | KVS8 [KVL70| dya | trén | trong | MBTN | 'S MrBeTnN
tai |[MBTN| (m) | (m) | tren | mo | He dé |tai tram tr‘gﬂ KV170
tram tai MBTB | hinh cao [ QTMN MBTB | (m)
QTMN| tram KV98 | MBTN | quoc (m) Kv98
(m) |QTMN (m) [KV170 [gia (m) m)
(m) (m)

2293621 | 626316 | 7:33:42 [11.34| 0.71 | 2.84 | -0.04 | -2.16 | 0.75 | 2.87 | 0.61 2.74 0.65 2.77

2293615 | 626309 | 7:33:47 |11.74] 0.71 | 2.84 | -0.04 | -2.16 | 0.75 | 2.87 | 0.61 | 2.74 | 0.65 | 2.77

2293609 | 626301 | 7:33:48 [12.04| 0.71 | 2.84 |-0.04 | -2.16 | 0.75 | 2.87 | 0.61 | 2.74 | 0.65 | 2.77

2293596 | 626285 | 7:33:54 [12.04| 0.71 | 2.84 |-0.04 | -2.16 | 0.75 | 2.87 | 0.61 | 2.74 | 0.65 | 2.77

1
2
3
4 |2293602 | 626293 | 7:33:51 [12.04| 0.71 | 2.84 | -0.04 | -2.16 | 0.75 | 2.87 | 0.61 | 2.74 | 0.65 | 2.77
5
6

2293590 | 626277 | 7:33:57 |12.94]| 0.71 | 2.84 | -0.04 | -2.16 | 0.75 | 2.87 | 0.61 | 2.74 | 0.65 | 2.77

11134 | 2293649 | 626258 | 17:17:41 |11.41] 0.08 | 2.21 | -0.04 [ -2.16 | 0.12 | 2.24 | -0.12 | 2.01 | -0.07 | 2.05

11135 | 2293655 | 626266 | 17:17:45|11.11| 0.08 | 2.21 |-0.04 | -2.16 | 0.12 | 2.24 | -0.12 | 2.01 -0.07 2.05

11136 | 2293662 | 626274 | 17:17:48 [11.01| 0.08 | 2.21 | -0.04 | -2.16 | 0.12 | 2.24 | -0.12 | 2.01 | -0.07 | 2.05

11137 | 2293668 | 626281 | 17:17:51 |11.01]| 0.08 | 2.21 | -0.04 [ -2.16 | 0.12 | 2.24 |-0.12 | 201 | -0.07 | 2.05

11138 | 2293675 | 626289 | 17:17:53 [10.51| 0.08 | 2.21 | -0.04 | -2.16 | 0.12 | 2.24 |-0.12 | 2.01 | -0.07 | 2.05

11139 | 2293680 | 626298 [ 17:17:57 | 9.71 | 0.08 | 2.21 | -0.04 | -2.16 | 0.12 | 2.24 |-0.12 | 2.01 | -0.07 | 2.05

11140 | 2293685 | 626306 | 17:18:00 | 6.81 | 0.08 | 2.21 | -0.04 [ -2.16 | 0.12 | 2.24 | -0.12| 201 | -0.08 | 2.05

4.5. Tinh toin thwc nghiém quy chiéu tri do siu PHDB
45.1. Tinh toan thwe nghi¢m quy chiéu tri do sau DHDB dwa trén
MBTB tai tram quan trac muc nwéc va dwa trén mé hinh MBTNKV170

Tuong tu nhu quy chiéu quan tric muc nude, do sdu PHDB ciing
dugc quy chiéu cho bén truong hop:

+ Quy chiéu do sau PHPB dua trén d6 cao MBTN theo sd liéu quan
tric muc nude tai tram QTMN tam thoi ven bo;

+ Quy chiéu d6 sau PHPB dya trén md hinh MBTNKV170 theo s6
lidu quan tric muc nudc tai tram QTMN tam thdi ven bo.

+ Quy chiéu d6 sdu PHDB dwa trén md hinh MBTN tai tram QTMN
theo muc nudc cua md hinh MIKE21 FM

+ Quy chiéu do sdu DPHDB dya trén md hinh MBTNKV170 theo muc
nuéce cia md hinh MIKE21 FM

Két qua tinh toan dugc tong hop va thong ké trong Bang 4.12




Bang 4.12- Quy chiéu tri do sdu DHDB theo s6 litu QTMN va

nudce cua mo hinh MIKE 21 FM
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sO liéu muc

D3 cao s b} cao b siu | PO €20 | DO siu D cao | Y siu
ml.l:c 0 sau ml.l:c 0 sau myc quy myc quy
n::r? ?lu}, nﬁg; ?lu}, nuwée md | chiéu | nwée | chiéu
. }26 tr?lc quy cdllreau trgc quy cdllrea\u hjnh dl'fa mo h‘mh d"“f trén Qé l?é {2@

STT| X(m) | Y (m) J ime tShaL" chiéu | trén | chibu [trén mo me,"‘.so NtIrBe‘lr']N t;'e‘“ l\/rllérllt]N Chde{] h ch;zn h Ch;g h
(him:s) | e | gy trén | MBTN |dya tren | hinh | MOL [MBTN | dya ) METH @ | | m

O™ MBTN ai tram| mo hinh |MBTN | M theo 5o p

tai tram |OTMN | MBTN |Kv170 | t2 tram |liéumd MBTN | theo so

QTI\/IN m) | Kvio | (m) QTMN | hinh |KV170 mo hinh

(m) (m) (m) (m) (m) [triéu (m)
1 [2293621 (626316 |7:33:42(11.34| 2.84 |-850 | 2.87 |-8.46 | 274 |-8.60 | 2.77 | -8.57 |-0.035 | 0.101 |0.066
2 |2293615 (626309 (7:33:47|11.74| 2.84 |-8.90 | 2.87 |-8.86 | 2.74 |-9.00 | 2.77 | -8.97 |-0.035 | 0.101 | 0.066
3 |2293609 |626301 (7:33:4812.04| 2.84 |-9.20 | 2.87 |-9.16 | 2.74 |-9.30 | 2.77 | -9.27 |-0.035 | 0.101 | 0.066
4 2293602 626293 [7:33:51(12.04| 2.84 |-9.20 | 2.87 |-9.16 | 2.74 |-9.30 | 2.77 | -9.27 |-0.035 | 0.101 | 0.066
5 2293596 (626285 (7:33:54|12.04| 2.84 |-9.20 | 2.87 |-9.16 | 2.74 |-9.30 | 2.77 | -9.27 |-0.035 | 0.101 | 0.066
6 |2293590 (626277 [7:33:57|12.94| 2.84 |-10.10| 2.87 |-10.06| 2.74 |-10.20| 2.77 |-10.17 |-0.035 | 0.101 | 0.066
11134/2293649 |626258 [17:17:41|11.41| 2.21 |-9.20 | 2.24 |-9.17 | 2.01 |-9.40 | 2.05 | -9.37 |-0.035 | 0.197 [0.162
11135(2293655 |626266 [17:17:4511.11 2.21 |-8.90 | 2.24 |-8.87 | 2.01 |-9.10 | 2.05 | -9.07 |-0.035 | 0.197 [0.162
11136(2293662 | 626274 [17:17:48(11.01| 2.21 |-8.80 | 2.24 |-8.77 | 2.01 |-9.00 | 2.05 | -8.97 |-0.035 | 0.197 |0.162
11137|2293668 |626281 [17:17:51|11.01| 2.21 |-8.80 | 2.24 |-8.77 | 2.01 |-9.00 | 2.05 | -8.97 |-0.035 | 0.197 [0.162
11138|2293675 |626289 [17:17:53|10.51| 2.21 |-8.30 | 2.24 |-8.27 | 2.01 |-8.50 | 2.05 | -8.47 |-0.035 | 0.197 [0.162
11139|2293680 |626298 17:17:57| 9.71 | 2.21 |-7.50 | 2.24 |-7.47 | 2.01 |-7.70 | 2.05 | -7.67 |-0.035 | 0.197 |0.162
111402293685 |626306 [17:18:00/ 6.81 | 2.21 |[-4.60 | 2.24 |-457 | 2.01 |-4.80 | 2.05 | -4.77 |-0.035 | 0.199 |0.164
Y= {-802.15[1022.44|220.28
m= 0.038 | 0.034 |0.047

4.5.2. Danh gid dj chinh xac
Do chinh xac do siu PHPB quy chiéu theo cac phuong phap khac
nhau dugc danh gia theo d6 sau quy chiéu dya trén MBTN tai tram QTMN.
- D6 chinh xac do sdu PHPB quy chiéu dua trén MBTN tai tram
QTMN theo s6 liéu muc nude quan tric (hﬂg) va d6 siu PHDB quy chiéu
dwa trén moé hinh MBTNKV170 theo sb lidu muc nudc quan tric

h do .
MBTNKV170 | -

E
I
I+

d, Xdlh}

2x(n—1)

[ 32248 _
T\ 2x(11140-1)

+0.038(m)

- D6 chinh xac d6 sau PHDB quy chiéu dwa trén MBTN tai tram

QTMN theo s6 liéu myuc nudc quan tric (hﬂg) va d6 sau PHPB quy chiéu
dua trén MBTN tai tram QTMN theo s6 liéu muc nude cia mo hinh MIKE
21 FM (hpo-"™"):
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d ><d
< _ 25918 16 034(m)
2><(n D T\ 2x@1140-1)

- b6 chinh xac d6 sau PHDPB quy chiéu dya trén MBTN tai tram
QTMN theo s6 liéu quan tric myc nudc (hﬂg) va d6 sau PHPB quy chiéu
dua trén mo6 hinh MBTNKV170 theo sb liéu muc nudc cia md hinh MIKE

d ht
21 FM (hMOBTnIIIKVUO)

d xd,
— [d hLi 0236 _ 14 047(m)
2x(n—1) \2x(11140-1)

Sy xuat hién sai s6 hé théng trong hai diy tri do quy chiéu dua trén
MBTN tai tram QTMN va dua trén mo hinh MBTNKV170 thém mét lan
nita khang dinh rang, st dung MBTN tai cac tram QTMN ven bo dé quy
chiéu cac tri do siu PHDB khdng dam bao d6 tin cay.

Tir két qua tinh toan thyc nghiém & myc nay cho thay:

- Trén co so két qua danh gia do chinh xac d6 sdu DPHPB quy chiéu
dua trén MBTN theo sd liéu quan tric muc nude tai tram QTMN tam thoi
ven bo va quy chiéu dya trén cac mo hinh mit bién (md hinh MBTBKV98
va md hinh MBTNKV170) cho thay rang hoan toan c6 thé sir dung cac mo
hinh mit bién dé quy chiéu tri do sau DPHPB phuc vu cong tic thanh 1ap
binh d6 d¢ sau va hai do.

- b6 cao muc nudc xac dinh tir mé hinh MIKE 21 FM hoan toan c6
thé thay thé s6 liéu quan trac muc nudc tai tram QTMN tam thoi ven bo dé
quy chiéu céc tri do siu PHDB.

Két luan chwong 4

Tur cac két qua thuc nghiém trong chuong 4 c¢6 thé rit ra mot sd két
luan nhu sau:

(1) Vé sir dung cong nghé GNSS CORS RTK cho cdng téc thity dac
phuc vu bao dam an toan hang hai

- V6i khoang cach gitta tram GNSS CORS va Rover dén 54 km van
dam bao d6 chinh xac xac dinh toa do +£0.05m nén c6 thé kh.'fmg dinh réng:
Hoan toan cé thé sir dung cong nghé¢ GNSS CORS RTK trong cong tac
thuy dac khu vuc bién ven bd Viét Nam.

- Toa d6 cuia cac ddi tuong dia 1y trén bién duoc xac dinh véi d6 chinh
xac +0.45m nén co thé khang dinh rang: Cong nghé GNSS CORS RTK
hoan toan dép g cac yéu cau ky thuat dé sir dung trong cong tac thuy dac
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phuc vu bao dam an toan hang hai.

(2) Str dung s liéu myc nudc tai tram QTMN ven bo va s lidu muc
nudce theo md hinh MIKE 21 FM dé hiéu chinh cho cac tri do siu PHDB:

- Sir dung mé hinh MBTBKV98 va MBTNKV170 dé quy chiéu sb
liéu myc nude tai tram QTMN ven bo vé vi tri do d6 sau cho phu hop voi
cac bé mat tu nhién cua bién.

- V6i d6 chinh x&c £0.047m c6 thé khiang dinh rang: S6 liéu muc nuéc
tinh tir mo hinh triéu MIKE 21 FM hoan toan bao dam do chinh xac dé higu
chinh anh huéng cta thity tridu trong tri do saiu DHDB thay thé cho sb lidu
QTMN tai tram QTMN ven bo trong cOng tic thily dac bao dam an toan
hang hai.

(3) Phuong phép va céac cdng thic quy chiéu tri do sau PHPB dugc
ludn 4n phat trién hoan toan dap tng cac yéu cau ky thuat dé thanh 1ap hai
dd, binh db do sau trong cong tac thuy dac phuc vu bao dam an toan hang
hai.

KET LUAN VA KIEN NGHI
1. KET LUAN

(1) Phuong phdp GNSS CORS RTK hoan toan dam bao do chinh xac
xac dinh vi tri diém do siu theo céc tiéu chuin thay dac hién hanh. Két qua
tinh toan thyc nghiém va danh gia do chinh xac da khing dinh phuong
phap GNSS CORS RTK c6 thé sir dung dé tich hop v6i thiét bi do sau hoi
am trong cong tac thily dac phuc vu bao dam an toan hang hai.

(2) Phuong phap xac dinh d6 cao myc nudc tir moé hinh MIKE 21 FM
dam bao do tin cdy. Két qua tinh toan thuc nghiém di khing dinh ring c6
thé thay thé s lidu quan tric muc nude tai tram QTMN ven bd bién bang
s6 liéu muc nude xac dinh tr mé hinh MIKE 21 FM dé quy chiéu céc tri do
sau dia hinh day bién trong codng tac thiy dac phuc vu bao dam an toan
hang hai.

(3) Phuong phap va cac cong thirc quy chiéu tri quan tric muc nude va
tri do d6 siu DPHDPB dua trén md hinh MBTNKV170 duogc luin an phat
trién hoan toan dap ung cac yéu cau ky thuat trong viéc xir Iy toan hoc cac
trj do sdu dia hinh day bién. Két qua tinh todn thuc nghiém va danh gia do
chinh xac d6 sau quy chiéu dua trén MBTN tai tram QTMN ven bd va quy
chiéu dya trén mo hinh MBTNKV170 da khang dinh ring, c6 thé sir dung
md hinh MBTNKV170 @ quy chiéu céc tri do siu PHDPB phuc vu cong
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tac thanh 1ap hai d6 va binh do luéng hang hai trén ving bién ven bd Viét
Nam.

(4) Quy chiéu cac tri do sau dia hinh day bién dua trén mé hinh
MBTN khu vuc MBTNKV170 s& bao dam xac dinh do sau hai do voi do
chinh xé&c dong déu va thdng nhét trén toan bo viing bién ven by Viét Nam.
M6 hinh MBTN khu vuc MBTNKV170 1a co s¢ toan hoc quan trong dé xur
ly dit liéu do sdu DPHPB phuc vu thanh 1ap hai d6 va xay dung co so dit
lidu hai d6 qudc gia thong nhat trén viing bién ven bd Viét Nam.

2. KIEN NGHI

(1) Phuong phap GNSS CORS RTK hoan toan dam bao d6 chinh xac
xéac dinh toa do mat bang theo cac tiéu chuan thiy dac bao dam an toan
hang hai va c6 thé st dung dé tich hop véi thiét bi do sdu hdi 4m trong
cong tac do sau DPHDB. Kinh dé nghi B§ Giao thong Van tai, Cuc hang hai
Viét Nam, Tong Cong ty Bao dam an toan hang hai Mién Béc, Téng Cong
ty Bao dam an toan hang hai Mién Nam va cac co quan, doanh nghiép lién
quan dén linh vyc thity dac va BDATHH nghién ctru, bd sung cac quy dinh
ky thuat dé duoc trién khai 4p dung trong thuc té.

(2) Cac phuong phap va cong thirc duoc ludn 4n phat trién dé xac dinh
dd cao muc nude dua trén md hinh MIKE 21 FM dé hiéu chinh anh hudng
ctia thiy triéu trong céc trj do siu DPHPB va quy chiéu d6 sau PHPB dya
trén mo hinh MBTNKV 170 dap tng cac yéu cau k¥ thuat thanh Iap binh db
do sau, hai do trén vung bién ven bd Viét Nam, dam bao do chinh xac d@)ng
déu trén toan ving bién va xac 14p co sé khoa hoc dé thanh 1ap hé thong co
so dir liéu hai @6 quéc gia thong nhét trén ving bién ven bd Viét Nam.
Ngoai ra, sir dung phuong phap quy chiéu d6 sau PHDB duya trén mé hinh
MBTNKV170 s& giai quyét duoc cac van dé vé tiép bién giita cac ving tiép
giap hai do, binh do d6 sau do cac don vi khéc nhau do dac va bién v&.
Kinh dé nghi cic co quan chirc ning nghién ciru, to chirc kiém tra va bo
sung cac tidu chudn, quy dinh k¥ thuat dé sém duoc dua vao ap dung trong
thuc teé.
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