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Tém tat:

Trén thé gidi cac két qud do cao tir vé tinh (Po cao vé tinh: Satellite Altimetry) nhuw bé
maét bién tw nhién bién (MSS - Mean Sea Surface), méat dia hinh bién déng Iuc trung binh
so voi Geoid (MDT - Mean Dynamic Topography), xac dinh trueong trong lurc va Geoid trén
bién v.v da duoc (g dung nhiéu trong nghién ctru vé Hai duong hoc, Khi tuong - Hai vén
bién, Trac dia va Dia vét ly. O Viét Nam viéc nghién cteu sty dung mé hinh MSS, MDT trong
Tréc dia ban dé cing da duwoc mét sb tac gid khéi xudng tir vai ndm tré lai day. Trong bai
bao nay chung téi thtr nghiém str dung mé hinh DNSCO8MDT dé tinh tri do sdu. M6 hinh
nay duoc cung cép chinh thire tai thoi diém nghién ctru, sau nay da cé thém céc mé hinh
DTU10, DTU12 duworc cai tién hon (Duong Chi Céng va nnk, 2015). Tai khu vue Bac Trung
B6 (tir Vi tuyén ~15° dén ~20°, tir bor bién dén kinh do 116°) véi mé hinh DNSCO8MDT sau
khi céi chinh (vé Geoid cuc b6 Hon Déau trong hé triéu 0 va dé léch hé théng so véi cac
tram nghiém triéu) da tinh dwoc tri do sédu cho 5 ménh bén dé dia hinh day bién ty 1é
1/50.000. D6 chinh xac trung binh dat +0.6m la cé thé chdp nhan duoc dbi véi ban dé dia

hinh déy bién ty 1 1/50.000 khu vurc xa bo (ttr khodng 20 km tré ra).

1. M& dau

Do cao tr vé tinh hay Bo cao vé tinh
(Satellite Altimetry) da dwoc bat dau trién
khai nghién ctru tlr nhirng n&m 60 thé ky 20.
Tw vi tri thuan lgi trong khéng gian thiét bj
do cao ra-da c6 thé do dwoc hinh dang cua
bé mét bién toan cau v&i chu ky mét vai
chuc ngay. Két qua clia cac phép do nay
dwoc ng dung nhiéu trong nghién ctru vé
Hai dwong hoc, Khi twong - Hai van bién,
Trac dia va Dia vat ly. Cu thé trong linh vuc
Trac dia co thé ké dén nhw xac dinh bé mat
bién tw nhién bién (1a méat bién trung binh
nhiéu nam so v&i mat Elipxoit: MSS - Mean
Sea Surface va la mat dia hinh bién dong

Ngay nhan bai: 22/02/2016

Iwc trung binh so v&i Geoid: MDT - Mean
Dynamic Topography), xac dinh trwong
trong lwc va Geoid trén bién v.v...

Dén nay c6 mot sé6 md hinh mat bién
trung binh MSS, mat bién tw nhién MDT
dwoc cung cép chinh thirc cho nguoi st
dung nhw: DNSC08, DTU10 va DTU12
(Vién Khéng gian Quéc gia Ban Mach: NSI
National Space Institute, trwéc day la Trung
tam Khong gian Quéc gia Dan Mach DNSC:
Danish National Space Center thuéc
Trwdng Pai hoc Ky thuat Ban Mach DTU:
Technical University of Denmark), CMDT
RIO05, CNES-CLS09, CNES-CLS11,
CNES-CLS13 (Co quan Nghién ctru Khdng

Ngay chép nhan d&ng: 03/3/2016
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gian Quéc gia Phap: CNES Centre National
d’Etudes Spatiales va Co’ quan van hanh vé
tinh, thu thap va Ilwu trir di liéu vé tinh
Phap: CLS Collecte Localisation Satellites).

O Viét Nam viéc nghién ctru st dung cac
két qua do cao tr vé tinh, mé hinh mat bién
trung binh (MSS, MDT) trong Trac dia ban
dd da dwoc mot sb tac gia khéi xwéng tw
vai nam tr& lai day nhw: 1) Xac dinh di
thwong trong lwe cho vang bién Viét Nam tir
két qua do cao vé tinh EnviSat (Luan van
Tién si ctia Nguyén Van Sang, 2012); 2) bé
tai nghién ctru khoa hoc cap Bo Gido duc va
Dao tao: “Nghién ctru phwong phap xac
dinh d6 cao dja hinh mét bién bang sé liéu
do cao vé tinh trén Bién D6ng” giai doan
2014 — 2015 do TS. Nguyén Van Sang lam
chd nhiém; 3) Kién nghi trién khai st dung
mat bién tw nhién MDT phuc vu théng nhét
cac do cao dia hinh dét lién, xay dwung mo
hinh Quasigeoid dé chinh x&c cao trén Bién
Poéng, 1am nén thong tin dia ly trén bién, 1am
mat trung gian tinh toan d& quy chiéu cac
két qua do sau vé mat Geoid cuc bd phuc vu
thanh 1ap ban dd dia hinh day bién (D2 tai
céap B6 TNMT do PGS. TSKH. Ha Minh Hoa
lam chd nhiém, 2013) v.v...

Kién nghi s dung mat bién tw nhién
MDT lam mat trung gian tinh toan dé quy
chiéu cac két qua do sau vé mat Geoid phuc
vu thanh 1ap ban dd dia hinh day bién co y
nghia quan trong trong giai doan hién nay.
Theo Quy dinh tam thoi vé xt ly sé lidu do
dac dia hinh day bién van tién hanh s dung
s lieu quan trac thay triéu tai mot hay nhiéu
tram ven bd dé ndi suy sé cai chinh thay
triéu va tinh chuyén trj do sau vé Hé do cao
Québc gia (Hon DAu). Viéc 1am nay la chua
chat ché va con tiém an cac sai sb phu
thudc vao mot sbé yéu té nhw khoang cach
gitra cac tram quan tréc thay triéu, khoang
cach trung binh tlr khu virc khao sat do dac
dén tram quan trac ven b& dwoc do ndi voi
diém thdy chuan Nha nuwéc v.v...

Bai bao dé& xuét thr nghiém sl dung

DNSCO08MDT dé tinh cai chinh trji do sau
trong thanh 1ap ban dé dia hinh day bién &
Viét Nam va danh gia dé chinh xac dat
dworc.

2. Gi®¢i thieu mdé hinh méit bién tw
nhién toan cau MDT

AL

Thuéat ng “Mat bién tw nhién” dwoc dich
nghia t& tiéng Anh: Mean Dynamic
Topography (MDT) trong d6 “Mat bién tw
nhién” dwoc hiéu la dia hinh mat nwdc bién
theo nghia “Dia hinh” clia tir “Topography”.
Day chinh 1a M&t bién trung binh khéng
nhiéu (trong nhiéu nam) trén cac bién va
cac dai dwong. Day 1a bé mat bién dwoc tao
nén b&i sy can bang twong déi cac dong hai
Iwu theo thoi gian (geostrophic equilibrium),
tirc 1a d6 cao m6 hinh MDT dac trwng cho
cac dong hai lwu I6n trén bién. Diéu nay giai
thich sw c6 mat ctia tr Dynamic c6 nghia la
dong lyc trong cac thuat ngd tiéng Anh.
Trong thuat ngi tiéng Viét nén thdng nhat
st dung “Bé mit bién tw nhién” (BMBTN)
ho&c “Mat bién tw nhién” (MBTN) cho khai
niém nay. Trong bai béo nay cum ttr “Bé maét
bién tw nhién” hay “Mét bién tw nhién” sé
duoc hiéu la tuong duong véi cum tir tiéng
Anh: “Mé&t dia hinh bién dong luc trung binh”
(Mean Dynamic Topography: MDT). Cac mo
hinh BMBTN (mé hinh MDT) dwoc xac dinh
tr két qua trong nhiéu ndm cla cac dw an
vé tinh.

Dir lieu hay sb liéu do cao tr vé tinh
thwong dwoc tréi qua nhivng tién trinh xa ly
twong déi phire tap trwde khi dén tay ngudi
st dung. Theo Rosmorduc et al (2011) di
liéu do cao thi dwgc thu thap va xt ly theo
cac buéc sau:

1) Thu nhan di liéu,

2) X Iy dev liu,

3) Hop thirc héa va ching thuc chét
lwong di liéu,

4) B4 sung di¥ liéu ctia cac vé tinh khac
nhau, lam ting d6 chinh xac, chuan hoéa div
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liéu dang 6 vudng.

Phu thudc vao qua trinh néu trén va muc
dich nguwdi st dung dir liéu do cao tir vé
tinh thwong dwoc phéan theo cac murc nhw
sau:

- D@ liéu mtre 0 1a di liéu do thd duorc tai
xuong trwe tiep tw vé tinh.

- D& liéu mie 1 1a div liéu mirec 0 dwoc
dinh vi theo khéng gian, thoi gian va dwoc
loai bd (hiéu chinh) cac anh hwéng nhiéu tiy
thiét bi do. Cac di¥ liéu mee 1b, 1.5 ciing
dwoc phan loai cung v&i div liéu mure 1.

- D& liéu mac 2 la di liéu mirc 1 dwoc
dinh vi chinh xac theo khéng gian, th&i gian,
dwoc cai chinh theo d6 cao Geoid, anh
hwéng cac loai triéu, tai trong ap suét khi
quyén va cac anh hwéng cla mdi trudng:
cac do tré khi quyén, b& mat phan xa. D
liéu mere 2 cling bao gébm di liéu dwoc xi
ly lai theo phwong phap “lwa chon lai”
(retracking) (Andersen, 2013). D liéu murc
2 (sau khi dwgc hgp thirc héa va chirng
thwc chét lwong) dwoc dung béi nhitng
chuyén gia (nhirng ngudi str dung chuyén
sau), duoc tiép tuc két hop tinh toan, hinh
thanh cac san phdm phuc vu nhiéu muc
dich khac nhau. Cac tac gia nhw Andersen
and Knudsen (2009), Nguyén Van Sang
(2012), Bang Xuan Ky (2014), Nguyén Van
Sang va Nguyén Van Lam (2014) da sw
dung di¥ liéu mlrc 2 trong cac codng trinh cla
ho.

- D liéu mire 3 la di¥ liéu mirc 2 da duoc
hop thirc héa. D lieu mirc 3 cé thé dwoc
bién tap rut gon lai cho phu hgp v&i muc
dich s& dung. Binh sai giao cat dwoc s
dung & day dé két hop két qua do dac tw
nhiéu vé tinh khac nhau.

- D& liéu mtrc 4 1a dir liéu mirc 3 duoc
chuan hoa theo lwdi 6 vudng. Ha Minh Hoa
va nnk (2013) da st dung di¥ liéu mirc 4 la
moé hinh DNSCO08MDT phuc vu xay dwng
moé hinh Quasigeoid dé chinh xac cao lam

mat kh&i tinh cho Hé& d6 cao chuan qubc
gia.
Bai bao nay s dung di¥ liéu mic 4 dwoc

chuan hoa theo lwdi 6 vudng tirc la thi
nghiém st dung mé hinh DNSC08MDT dé
tinh cai chinh tri do sau trong thanh Iap ban

@ dia hinh day bién.
Déng thue:

D6 cao mét bién trung binh MSS = Do
cao Geoid + D6 cao mat bién tw nhién MDT
la mbi lien hé co ban gitra mat bién trung
binh nhiéu ndm va ciing la mat bién tw nhién
- mat dia hinh bién déng lwc trung binh, mat
Geoid trén bién va mat Elipxoit quy chiéu.
Twr dang thirc trén ta hiéu ré hon ban chét
cia méat Geoid trén bién trong mdi lién hé
gitra Geoid v&i mat bién trung binh (MSS)
va mét bién tw nhién (MDT). Mét bién trung
binh nhiéu ndm MSS khéng trung véi mét
Geoid trén bién. Pay chinh 1a y nghia quan
trong cta rng dung két qua do cao twr vé
tinh trong chuyén nganh Tréc dia.

M6 hinh MDT dwoc tinh toan tir mé hinh
mat bién trung binh chiu anh hwéng tai
trong ap suét khi quyén MSS-NIB (No
Inversion Barometer) la mdé hinh phu hop
v&i cac tinh toan trac dia.

Trong khoang thoi gian tir cudi thé ky 20
va dau thé ky 21, da c6 mot sé6 mé hinh
MSS dwoc cong bd dwa vao sé liéu quan
trac cla cac vé tinh. Cac mé hinh mét bién
trung binh MSS nay c6 han ché vé thdi gian
thu thap dir liéu (< 10 nam) va han ché vé
khéng gian chwa bao phi khap toan ciu.

V&i dd chinh xac cac md hinh Geoid toan
cau tang lén rd rét so v&i trwdc thoi diém
nam 2000 nh& cac dy an vé tinh do trong
lwvc GRACE (Gravity Recovery and Climate
Experiment) va GOCE (Gravity Field and
Steady-State Ocean Circulation Explorer),
hién nay ngui ta cé thé xay dung dwoc cac
mo6 hinh MBTN MDT dat d6 chinh xac cao
tiéu biéu nhw: CMDT RIO05, CNES-CLS09,
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DNSC08MDT, DTU10MDT, DTU12MDT.

Cé mé hinh mét bién trung binh dwoc
xay dung tr sb liéu thuan tay vé tinh
(DNSC08MDT, DTU10MDT, DTU12MDT)
hodc két hop véi cac div liéu do tai ché trén
mat bién (CMDT RIO05, CNES-CLS09
MDT). B6 chinh xac ctia cac mé hinh MBTN
MDT dac biét phu thudéc vao dé chinh xac
ctia mo hinh Geoid xac dinh t&r cac mo hinh
trong tredng nhw EGM2008
(DNSC08MDT), vé tinh GRACE, GOCE
(DTU10MDT, DTU12MDT) .v.v... Viéc tinh
toan xay dwng cac mé hinh MSS hay MDT
theo dién (space domain) ho&dc theo phd
(spectral domain) dwoc ap dung két hop véi
cac phwong phap nhw xt ly lai (re-tracking),
bién tap lai (reedit) cac tri do, xac dinh mat
cat trung binh, ky thuat loai bd-phuc hoi,
binh sai giao cat, phép loc tbi wu, ndi suy
lwdi 6 vudng .v.v... B6 chinh xac, dé phan
giai, dé phu trum, mé hinh Geoid, Elipxoit
quy chiéu .v.v... s& 1a cac yéu t6 quan trong
khi xem xét lwa chon st dung mét mé hinh
MBTN MDT hay MBTB MSS nao doé.

Khi xét vé& céac tiéu chi k§ thuat nhw: do
chinh xac, mtrc dd chi tiét cia mo hinh, mo
hinh Geoid, Elipxoit quy chiéu, cac dic diém
st dung nhu: tinh chinh thirc hda cua viéc
cung cap mé hinh cho nguwéi dung, tinh phd
cap cua mo hinh, mdrc dd cac rng dung trén
thé gi&¢i str dung mé hinh, tinh twong quan
ctia mé hinh v&i phan dat lién, phan hai dao,
thém luc dia va vung bién Viét Nam thi
chung t6i thdy rang viéc lwa chon md hinh
DNSCO8MDT la hgp ly. Cac md hinh nhw
DTU10 va DTU12 duwgc cong bd sau nay
tuy cé dwoc sir dung thém cac dir liéu tir vé
tinh ERS2, ENVISAT ERM (Andersen and
Knudsen, 2012) va cai thién do chinh xac
ving ven bd nhung tai thdi diém nghién
clru chung t6i chwa nhan dwoc tai liéu céng
b chinh thirc vé cac md hinh nay, déng thoi
DTU10MDT, DTU12MDT lai tham chiéu dén
GOCE Geoid.

Viéc lwva chon mé hinh DNSCO08MDT la

twong dbi phu hop véi cac diéu kién, dac
diém tw nhién, dac diém dia ly ctda ving
bién Viét Nam. M6 hinh nay ciing ddm bao
sw bao phu, do chi tiét va do chinh xac phu
hop, khéng nhirng Viét Nam ma nhiéu nuwéc
trén thé gio¢i cling s dung md hinh nay
phuc vu cac cong tac nghién ctru bién cla
minh. M6 hinh DNSCO8MDT cling duoc
kiém nghiém d6 chinh xac v&i nhiéu tram
hai van tai nhiéu khu vuc trén thé gii va
dwoc céng bd chinh thirc cho céng déng
nguwoi st dung va nghién ctru khoa hoc trén
toan thé gi¢i. Theo Andersen and Knudsen
(2009) sai sbé trung phwong clia dd cao mé
hinh DNSCO8MDT trén bién va cac dai
dwong nam trong khoang 9 - 12cm.

DTU Space (Vién Khéng gian Quéc gia:
National Space Institute NSI tai DPai hoc Ky
thuat Pan Mach: Technical University of
Denmark DTU) da céng bé mé hinh mét
bién tw nhién DNSCO8MDT trén co s& md
hinh MBTB DNSCO08MSS dbng bo v&i
Geoid tham chiéu EGM2008 (Andersen and
Knudsen, 2009).

Dinh dang dir liéu:

D liéu cé dinh dang Grid
Kich thwéc 6 Grid 1'x1°
Trén pham vi toan cau:

DNSCO8MDT = DNSCO08MSS -
N(EGM2008),

v&i MSS la d6 cao MBTB so v&i mat Elipxoit
WGS84, N la di thuwdng do cao cia mé hinh
EGM2008 so v&i cung Elipxoit.

Co s¢ toan hoc cua dir liéu:

Tham chiéu dén Geoid toan cau

EGM2008
- Hé sb diéu hoa cau: Bac 2190 x 2159
- Mé hinh Grid: 1’x1’
- Cai chinh dia hinh: GTOPO 30”"x30”
- S dung hé khéng phu thudc triéu (Tide
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Free).

_ Tham chiéu dén Elipxoit WGS-84 véi cac
hang s6 nhuv sau:

-a=6378137.00 m (d6 dai ban truc I&n
Elipxoit WGS84)

- o = 1/f = 1/298.257223563 (d6 det
Elipxoit WGS84)

- GM = 3.986004418 x 10" m’s? (hing s6
trong trwdng dia tam cua Trai Dat)

- w = 7292115 x 10™ radians/s (toc do
quay cua Trai dat)

Pham vi dir liéu:

- Toan bd khu vwe 1anh thd 1anh hai cia
Viét Nam

- Kinh d6 t&r 100° dén 116°
- /T 30 tir 8° dén 24°
- Mién gia tri:

MDT .= 1.63m  MDT,,, = 0.50m

Trong pham vi Viét Nam bién do bién
thien cda di liéu kha nhé tr 0.5m dén
1,63m, cu thé dworng dang tri md hinh 1'x1°
khoang cao déu 0,1m.

M& hinh MDT DNSCO8MDT dang Grid
1’x1” phién ban mai nhat vé&i dé chinh xac
va mirc do chi tiét cao nhat, dwoc cung cép
b&i té chirc DTU Space, qua danh gia phan
tich cac di liéu nay phu hgp va dap wng
dwoc cac yéu cau x ly tinh toan. Tuy nhién
di liéu hién dang tham chiéu & hé toa dé va
dd cao toan cau, chung ta can tiép tuc cé
thém cac bwéc xi ly tinh toan dé dwa vé hé
toa do Viét Nam va kiém ching véi cac div
liéu quan trac nghiém triéu khac.

3. bé xuét sir dung mo6 hinh mét bién
tw nhién toan ciu MDT dé tinh chuyén tri
do sau vé hé dé cao qudc gia

Trén co s& phan tich danh gia dac diém
ctia 2 phwong phap phd bién do két néi o
cao v&i mat géc do cao Hon DAu la do qua

mwc nuwéc thdy tridu va st dung hé quy
chiéu trén tau do sau (Quy dinh tam thoi vé
xt ly sb liéu do dac dia hinh day bién) ta c6
cac nhan dinh sau (Dwong Chi Céng va
nnk, 2015):

- V&i phuwong phap do qua myc nwoc
thay triéu, dd chinh xac xac dinh cao do
diém do tai khu virc quan trdc mwec nwéc la
rat cao va tin cay cao. Van dé sé nay sinh
khi khu do ndm & xa tram quan trdc muc
nwéc thay triéu. Khi dé6 dd cao cia muc
nwéc thay triéu & noi do va & tram quan trac
c6 nhirng sai léch I&n twr vai ba dm t&i 0,5
m.

- Phwong phap s dung hé quy chiéu
trén tau do sau nghia la s& dung dé cao
GPS chinh xac cao va mé hinh Geoid
EGM2008 trén bién cho ta két qua dd cao
ban dd dia hinh day bién dat dd chinh xac ~
10,3 + 0,4 m nhwng lubn Iéch v&i mat dé
cao Hon DAu moét khoang 1a 0,890 m.
Phwong phap nay cé thé dung cho ving
bién cd do sau trén 200 m.

Chung toi the nghiém dé xuét st dung
mo hinh DNSCO8MDT (sau khi tinh chuyén
vé Geoid cuc bd Hon D4u trong hé triéu 0 va
céi chinh theo do léch hé théng) lam mat
chuén trung gian phuc vu xac dinh dd cao
cho ban dé dia hinh day bién d& day nhanh
tién d6 va tiét kiém dwoc chi phi trong qua
trinh do dac ban dd dia hinh day bién & cac
duw an diéu tra co ban, ting lwong thong tin
can thiét vé& cac bé mat quy chiéu dd cao
trong hé théng co s& di liéu dia hinh bién,
hai dao cua Viét Nam.

Phwong phap tinh toan tri do sau sw
dung mé hinh MDT (Dwong Chi Céng va
nnk, 2015):

Giai phap do dac dwa ra la khong s
dung cac tram quan trac thiy triéu (diém
nghiém triéu) tam théi ven be, gidm céc sai
s6t do dir liéu nghiém triéu gay ra.

Gia tri d6 cao dia hinh day bién sé 14 téng
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hop cla tri do sau (dwoc cai chinh séng mat
- s6ng nhap nhé tirc thdi, d6 cao thly triéu
mé&t nwéc bién theo thdi gian) va cai chinh
chénh MDT khéng phu thudc vao thoi gian.
(Xem hinh 1)

Theo Hinh 1 néu chung ta goi khoang
cach tr vi tri i cua tau tai thoi gian t trén mat
bién tirc thoi téi mat MDT la: &5+ <%, ta co
mbi quan hé giva tri do sau, cac sb cai
chinh va doé cao dia hinh Qéy bién theo thoi
gian t va tai vi trj tri i cGa tau nhw sau:

di =s4+ .5 +MDT; + by (1)

Vi h; 1a d6 sau cua dia hinh day bién nén
mang gia tri am, ta co:

hi = - (dti - Sti - Cti - N[DTi)

Trong do:

(2)

i 1a vi tri thu thwc hién phép do sau (Xac
dinh bang GPS);

t la thoi diém tau thuc hién phép do sau;
h; 1a do cao dia hinh day bién can xac
dinh tai vi tri i;

d 1a tri do sau cla tau thyc hién tai vi tri
i va thoi gian t;

s} la d6 cao song mat tirc thoi (song
nhap nhd) tai vi tri i va thoi gian t;

L% la gia tri m6 hinh d6 cao mat thay triéu

tai vi tri i va thoi gian t;

MDT; la gia tri MDT
DNSC2008MDT) tai vi tri i.

(mé hinh

Gia tri h; cAn dua vé& do cao h; tham
chiéu‘t(’yi mat Geoid cuc bd Hon D4u trong
hé trieu 0, (Ha Minh Hoa va nnk, 2013) nén
ta co:

h{ = h; - 0.890 [m] — h, 3)

v&i 0.890 m la do cao ctia mat Geoid cuc bd
Hon D4u so v&i mat Geoid toan cau va dh
la s cai chinh ti hé triéu trung binh vé hé
tridu 0.

Cubi cung 1a tinh chuyén toa d6 vi tri i
cla tau tir hé toa d0 GPS WGS84 vé hé toa
do VN-2000 theo thuat toan, tham sb va
phan mém do B6 Tai nguyén va Méi truéng

Vitri i chatiu
tai thévi gian t

Mat bién tirc thvi
Stai thévi gian t

i" = -y Mt thiy trieu
sz ——— ™ MDTIrmngMSS
| LAl e
P‘J]DTLDNSCZ:]:IB_{. : I.:\ . ot “‘H-._\_\HH
ey GEOID EGM2008
o= sl 1 e
: .3"_N| H.H‘“‘-\..
" wedil T Ele
i _'\ :_.' - - . . _j
e __f/_\ \\_\__,_,-"'__"_"/ \e"\_\_\_,{(_‘ 2 H_P_EM‘E_{?_BE bién
K\\

Hinh 1: So dé biéu dién cac bé mat vé‘méi quan hé gitra tri do sdu, céc sb cai chinh va
dd cao dia hinh day bién tai vi tri cda tau theo thoi gian (Dwong Chi Céng va nnk, 2015)
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cung cép.
Uu, nhwoc diém cta phwong phép:

Theo cac bwéc tinh toan & trén thi
phwong phap nay str dung cac di liéu theo
thoi gian tv mé hinh hé sbé soéng triéu
DTU10 (Cheng and Andersen, 2010) va cac
d@ liéu MDT tr mé hinh DNSC2008 dé cai
chinh tire thoi vao gia tri do sau tai vi trii va
thdi gian t ctia tAu. Nhw vay sé dem lai tinh
chat ché l6gic va hiéu qua to I&n trong cong
tac do sau thanh lap ban dé dia hinh day
bién.

Phwong phap st dung mat MDT két hop
véi md hinh thay triéu DTU10 (Cheng and
Andersen, 2010) sé dam bao dwoc doé tin
cay va do chinh xac cua do cao dia hinh day
bién hon hdn phwong phap cai chinh thay
tridu ttr cac tram ven b, nhat 1a déi véi cac
khu vwc do nam & vung cé tinh chat thay
triéu, cac hé sbé song triéu khac biét Ién so
véi tai tram quan trac.

Nhwoc diém 1a mé hinh thiy triéu khong
thé xac dinh dwoc nhitng sw thay ddi muc
nwéc do gié mua, sw thay ddi dong chay,
thay déi ap suét .v.v... gay ra cac nhiéu co
chu ky dai ma may cam bién séng sé khéng
xac dinh duoc.

4. Két qua thir nghiém va danh gia do
chinh xac

Chung t6i str dung md hinh MDT toan
cau DNSCO08MDT tai khu vwc Béc Trung Bo
(ttr Vi tuyén ~15° @én ~20°, tr b bién dén
kinh d6 116°) c6 mirc d6 chi tiét cao v&i sai
sb tuyét dbi so véi cac tram hai van dat
+0.285m (sau khi tinh chuyén vé Hé dd cao
Hon DAu trong hé triéu 0 va cai chinh theo
dd léch hé théng) dé tinh toan khoang
100.000 tri do sau cho 5 manh ban dé dia
hinh day bién ty 16 1/50.000 (Dwong Chi
Coéng va nnk, 2015). Cac két qua tinh toan
duwoc so sanh vai két qua tinh tri do sau cua
Trung tam Trac dia Ban dé Bién va duwoc thé
hién & cac biéu doé tan suét do 1&ch, gia tri

cac do léch cuwc tri (MIN, MAX), dé Iéch
trung binh (Hinh 2).

Két qua tinh toan cho thay:

- Tan suét do léch gitra cac két qua tinh
tri do sau gan tuan theo luat phan bd chuan
(tAn suét I&n nhat nam 1éch diém 0 trén truc
hoanh do con ton tai sai s& hé théng trong
do 1éch nay).

- Cac gia tri d6 cao thuy tridu co pha dao
dong va bién do gan nhw nhau, nhwng hoi
léch chu ky mét chut do tinh chat thay triéu
cung thoi gian nhwng vij tri tai ven b& va
ngoai khoi khac nhau.

- Tri do sau dia hinh day bién tinh theo
mé hinh DNSCO8MDT cé dd léch chudn
khodng +0.6m so v&i phwong phap truyén
thdng 1a co thé chap nhan dwoc véi ban dd
dia hinh day bién ty & 1/50.000 khu vwc xa
bd (tr khoang 20 km tré 1én). Do 1éch chuan
I&n nhw vay la do cac tham sé mé hinh d6
cao thay tridu DTU10 va mé hinh mét bién
tw nhién DNSCO8MDT chwa dwoc hiéu
chinh cho phu hop véi ving bién Viét Nam.

- Tri do sau tai vi tri 3 manh ban dé xa bo
trung binh dat d6 chinh xac cao hon 2 manh
gan bo. Diéu nay phu hop véi nhan dinh ma
ctia Hiép hoi cac nha do dac thé gi¢i da dwa
ra (Mills and Dodd, 2014).

5. Két luan

Chung t6i da dé xuét st dung mét bién
tw nhién MDT trong qua trinh tinh chuyén trj
do sau vé do cao dia hinh day bién trong Hé
toa do VN-2000 va Hé do cao Hon DAu dé
phuc vu tét hon niva cdng tac quan ly Ianh
thd va vung bién nuwéc ta hién nay. Viéc 1am
nay dap &ng tét cac yéu cau nang cao hiéu
qua cong tac do dac ban dé dia hinh day
bién néi riéng va hién dai héa cong tac do
dac ban dd néi chung & Viét Nam.

Két qua thr nghiém s dung mé hinh
DNSCO08MDT (sau khi tinh chuyén va cai
chinh theo do l&éch hé théng) dé tinh tri do
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Hinh 2: Céc biéu db tan suét dé léch, gia tri 6 léch cuc tri (MIN, MAX) va dé léch
trung binh gitta két qua tinh tri do séu st dung mé hinh MDT DNSCOS8MDT
va két qua tinh tri do séu cta Trung tam Tréc dja Ban dé Bién
trén 5 méanh ban db dia hinh déy bién ty Ié 1/50.000

BIEU BO TAN SUAT PHAN BO DO LECH (C-48-65D)
(06 [Bch MAX =0,654 m, G0 [Bch MIN =-0.421m
da lech trung binh = 0.177 m)

1
=

[
o

[~
=1

(=]
o

o

Tan swdt phin bé [%)]

=]

wm

CHexi04 D44x5-02 L2xs00 C0<x302 02-xi04 C4=x£08 0&<x=08
B9 Igch [m]

BIEU DO TAN SUATPHAN BO DQ LECH (C-48-59A)
(48 léch MAX = 2.338 m, @5 l&ch MIN = -2.850 m
a6 léch trung binh =-0.251m)

Tén sudt phan bé [%]

Do léch [m]

BIEU DO TAN SUATPHAN BO DO LECH (C-49-25A)
(86 lech MAX = 0.974 m, 6 léch MIN = -2.248 m,
dd l1&ch trung binh =-0.565 m)

Tén suét phan bé [%)]

25<x220 20<x=-15-15<x=-10-10<x=05 05<x=00 00<x=05 05<x<10
Do léch [m]
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BIEU DO TAN SUATPHAN BO BQ LECH (C-49-26A)
(a6 léch MAX = 0.944 m, 6 léch MIN = -1.653 m,
dé léch trung binh =-0.256 m)

0.35

0.3 7

=]
[he}
w

<
[l

0.15 1

Tén suat phan bé [%)

0.1+

0.05 1

20<x=-15 -15<x=-10

-10<x=05
B0 1éch [m]

D5=x=00 00=<x=05 05=x=10

BIEU DO TAN SUAT PHAN BO DO LECH (C-49-26B)
(86 lech MAX = 1.465 m, d6 léch MIN =-1.715m
dd léch trung binh =0.014 m

0.3

0.25 1

0.2+

0.15 1

Tan sé phan bé [%]

0.1+

0.05 1

20<x£2-15-15<x21010=x=-05

sau cho 5 manh ban db dia hinh day bién ty
I& 1/50.000 dat trung binh d6 léch chuén la
+0.6m.

Két qua trén cho thay viéc sir dung mo
hinh mat bién tw nhién DNSCO8MDT dé tinh
toan cai chinh tri do sau phuc vu thanh lap
ban dd dia hinh day bién van con phu thudc
nhiéu vao dd chinh xac cta ban than mé

05<x=00 00<x=05 05<x=10 10=<x=15

D0 lgch [m]

hinh DNSC08MDT va d6 chinh xac ctia moé
hinh d6 cao thay triéu DTU10 ddi véi ving
bién Viét Nam. Trwéc mat dbi véi khu vuc
xa bo (tr khoang 20 km tré Ién) md hinh
MDT quéc té nhw DNSCO8MDT hoan toan
dap &ng dd chinh xac ban dé dia hinh day
bién ty 1& 1:50.000. Dé dat d6 chinh xac cao
hon & vung ven b& nén nghién ctru st dung
mé hinh MDT va md hinh thay triéu dwoc
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xay dwng riéng cho Viét Nam.

M6t s& mé dun chwong trinh tinh chuyén
mo hinh MDT vé Hé d6 cao quéc gia, Hé toa
dd VN-2000, tinh toan ndi suy gia tri MDT,
tinh d® cao thay triéu va tinh chuyén tri do
sau vé Hé do cao qubc gia can dwoc hoan
thién dé co thé trién khai 4p dung trong thuwc
té do dac ban dé dia hinh day bién & nuéc
ta hién nay.O
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Summary

Experimentation of use of Mean Dynamic Topography for transforming bathymet-
ric observations into national height system

Dr. Duong Chi Cong, MSc. Nguyen Tuan Anh, Vietnam Institute of Geodesy and
Cartography

Eng. Le Thanh An, Dr. Hoang Trung Thanh, Vietham Administration of Seas and Islands

In the world products made from Satellite Altimetry such as MSS - Mean Sea Surface
(mean sea surface height with respect to Reference ellipsoid), MDT - Mean Dynamic
Topography (mean sea surface height with respect to geoid), marine gravity field and
marine geoid determination etc. have been studying for Oceanography, Marine
Meteorology, Marine Hydrology, Geodesy, and Geophysics. In Vietnam in recent several
years studies and applications of MSS, MDT for Geodesy and Cartography have initiated
by some authors. In this report we tried to use DNSCO8MDT for correcting bathymetric
observations. Data of DNSCO8MDT were officially provided at the time of this study. There
are some more advanced models such as DTU10MDT, DTU12MDT (Dwong Chi Céng va
nnk, 2015). Test was done for 5 sheets of 1/50,000 scale seashore surface topographic
map in Northern Central Sea (between latitudes of 15° and 20° and from the coast to
longitude of 116°) based on transformed DNSCO8MDT heights (at local Hon Dau Geoid in
Zero-Tide System with systematic deviation compared to tide-gauge). Resulting standard
deviation of about +0.6m satisfies the precision requirements of 1/50,000 scale seashore
surface topographic map, firstly for offshore region (more about 20km from the coast).O

BAN VE DANH GIA THEO CAC PHUONG PHAP.......
(Tiép theo trang 8)

Summary

On estimation by methods of kriging and collocation
Assoc. Prof. Dr. Sc. Ha Minh Hoa

Vietnam Institute of Geodesy and Cartography

On base of conditions of unbiased and minimal rms estimation of interpolated random
quantities in random field by geostatics, this scientific article considered scientific bases of
the kriging, collocation methods and showed that theory of the collocation method not had
been constructed on base of conditions of unbiased estimation. With purpose of obtain-
ment of the unbiased estimation of probabilistic deviation by collocation method, approxi-
mate values of the most probabilistic interpolated random quatities can be determined from
random quantities in random field. On base of research results, article showed unsuitabili-
ty of use of gravity anomalies calculated from EGM2008 for approximate values of interpo-
lated gravity anomalies based on ground gravimetric data in Vietham because this data had
been used for calculation of harmonic coefficients of the EGM2008.0O

24 TAP CHi KHOA HOC PO DAC VA BAN PO SO 27-3/2016



