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DANH GIA PO CHINH XAC
* CUA MO HINH DI THUGNG TRONG LUC TOAN CAu
XAC DiNH TU' PO CAO VE TINH TREN BIEN PONG

1. Téng quan

Trén thé gidi, trong nhitng nam gan day, do cao
vé tinh (Altimetry) phat trién manh mé, dwoc (ng
dung hiéu qua trong cac linh vuc Tréc dia, Dia Vat
ly, Hai dwong hoc, Khi twong, Mai triwdng va thadm
do khoang san trén bién. Trén thé gidi, tir sb liéu
do cao veé tinh, cac moé hinh di thwong trong lwc da
duwoc xay dwng nhuw: mé hinh DNSCO8GRAV nam
2008 [7]; m6 hinh DTU10GRAV nam 2010 [5]; mé
hinh DTU13GRAV nam 2013 [6]; va mé hinh
DTU15GRAV nam 2015 [8]. Cac md hinh nay da
dwoc nhiéu quoc gia st dung dé nghién clru trén
vung bién ctia qudc gia minh.

O Viét Nam, nam 2012 Nguyen Van Sang da
xac dinh dj thudng trong lyc blen tr s6 liéu do cao
vé tinh ENVISAT két hop véi sb liéu trong lwc do
tryc tiép & trén bo va cac ddo cho khu vuc Bién
Doéng dat db chinh xac khoang +6.0 mGal [3]. N&m
2017, V0 Van Tri va Nguyén Van Sang cung nhém
nghién clu da xac dinh di thwong trong lwe cho
vling bién xung quanh quan dao Truwéng Sa voi do
phan giai (3'x3") bé“mg sb liéu do cao vé tinh
Cryosat-2. Két qua di thuong trong lyc tinh ra
dwoc so sanh voi sb liéu 625 diém do trong lwc
tryec tiép. DO chinh xac dat dwoc la +0,67 mGal [9].
Nam 2018, Pham Van Tuyén da s dung sb liéu vé
tinh Cryosat-2 d& xac dinh di thuéng trong Iwc cho
khu vire Vinh Béc B6 clia Viét Nam. B9 chinh xac
cla di thu’cng trong lwe dat £3,57 mGal [4].

T két qua phan tich cac cdng trinh nghién ctru
néd trén cho thay: hién nay, Viét Nam vaAn chua co
cdng trinh nghién clru nao xac dinh di thuong trong
lwc dat d6 chinh xac cao cho toan bd Bién Déng. Vi
thé; viéc nghién ctru, danh gia do chinh xac cua cac
mé hinh dj thwdng trong Iwc toan cau trén Bién Dong
nham khai thac str dung hiéu qua cac mo hinh nay
vao,muc dlch nghién cru Bién Dong 1a can thiét.
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2. Gi&i thiéu tom tit mét sé mé hinh dj thwong
trong lwe toan cau xac dinh tir do cao vé tinh

» M6 hinh DNSC08GRAV: nam 2008, Ole Baltazar
Andersen va nhom nghién ctru da s dung sb liéu
do cao vé tinh cua cac vé tinh Geosat, ERS, T/P,
Jason, Envisat, GFO va ICEsat dé xac dinh dj
thudng trong luc bién va xay dwng mé hinh tréong
trong lwc DNSCO8GRA. Cac tac gia da s dung
mé hinh trong lwe Trai d4t EGM2008 md hinh MDT
toan cau va ky thuat binh sai giao ct dé loai bd do
cao dia hinh mat bién déng hoc. Phan dw d6 cao
geoid dwoc sir dung dé xac dinh phan du di
thwdng trong Iwc theo phwong phap Collocation.
D06 chinh xac ctia md hinh danh gia theo dé léch
chuan dat 3,91 mGal [7].

» M6 hinh DTU10GRAV: ndm 2010, Ole Baltazar
Andersen d& nang cdp mé hinh DNSCO8GRAV
thanh DTU10GRAV béng céach bd sung nhiing sé
liéu do m&i cla ERS-2 va vé tinh ENVISAT. Do
chinh xac ctia mé hinh dat cao hon, danh gia theo
dd léch chuén dat +3,82 mGal [5].

» M6 hinh DTU13GRAV: nam 2013, Ole Baltazar
Andersen va cac ddng nghiép da nang cip mo
hinh DNSCO08GRAV va DTU10GRAV thanh mo
hinh DTU13GRAV bang cach st dung sb liéu do
cao vé tinh méi cia vé tinh CryoSat-2 va Jason-1.
Sé liéu vé tinh CryoSat-2 bao phl hdu hét khu virc
Bac Cuc, do d6 mé hinh DTU13 cd két qua trén ca
viing nay, diéu ma cac mé hinh truac dé khéng co
dugc. Ngoai ra, sb ligu dung d& xac dinh DTU13
cling cé dd phan giai khéng gian cao hon (1'x1") [6].

» M6 hinh DTU15GRAV: ndm 2015, cac nha
khoa hoc cuia Trung tdm Vi try Quéc gia Pan Mach
(Danish National Space Center - DNSC) thudc
Trwong Pai hoc Téng hop Ky thuat Ban Mach
(Technical University of Denmark - DTU) da xac
dinh di thudng trong lwe trén cac ving cue va nang
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cap DTU13GRAV thanh mé hinh DTU15GRAV [8].
M6 hinh nay dwoc cai thién rat nhiéu do ¢c6 nhiéu so6
lidu cua vé tinh Jason-1,va sb liéu vé tinh Cryosat-2.
Nhing vé tinh méi nay cung cap sb tri do do cao
bé& mat nhiéu gap ba lan so véi trwée day. D ligu
m&i nay cai thién dang ké chét lvong ctia md hinh,
déc biét 1a bwéc séng ngan hon cla trudng trong
Iwc (10+20 km).

3. Phuwong phap danh gia d chinh xac cia mé
hinh di thwéng trong Iwe xac dinh tir do cao vé tinh

3.1. Sé liéu do trong lwc trure tiép

DPé danh gia do chinh xac cua cac mo hinh di
thuwong trong lwe toan cau xac dinh tir sb liéu do
cao vé tinh trén vung bién Viét Nam, 58.989 diém
do trong lwc trwe tiép bang tau trong pham vi Vinh
Bic Bo-Viét Nam da dwoc stv dung. Phan bd cac
diém do trong lwe truc tiép bang tau néu trén hinh
H.1. Sé lidu nay dwoc do bang may trong luc bién
ZLS Dynamic Meter D06 cda hang ZLS Corp My
v&i dd chinh xac cla may la £1 mGal [4]. Toa dd
clia cac diém do nay dwoc tinh chuyén sang hé toa
dd qudc té WGS-84 dé phu hop véi méd hinh di
thwong trong lwe toan cau.
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H.1. Phan bé céc diém do trong luc truc tiép béng tau [4]

3.2. Néi suy di thueong trong Iwe ter mé hinh
cho cédc diém do trong lwc trwc tiép

T cac md hinh trén, di thwdng trong lyc tai
58.989 diém do trwc tiép dwoc ndi suy tlr cac mat
lwdi ctia mé hinh. Theo phwong phap nay, gia tri di
thwong trong Iwe ciia diém i bat ky dwoc bigu dién
b&i céng thire:

Agi:a+b.8i+C.Li (1)
Trong do: B, L; - Toa dd tréc dia cta diém i; a, b, ¢
- Céac tham s6 can xac dinh.

Dé xac dinh cac tham sb a, b, ¢ cén c6 it nhét 3
diém da co di thwong trong lwc goi 1a diém nut
(chinh 1a cac diém maét luai). Néu sb diém nut 1a n
nhidu hon 3 diém, cac tham sé nay sé dwoc xac
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dinh theo nguyén Iy s6 binh phuwong nhé nhat. Khi
do, hé phwong trinh so hiéu chinh cé dang:

vi=a+b.B;+c.L; —Ag;- (2)
Viét dwdi dang ma tran: .
V=AX+L. (3)
Trong do:
vy 18 L Ay
V= Vo ;A 1B I-2’, =iy ;L:—Agz 4)
o | s s c
Vi 1 BZ |—2 Agn

Hé phuong trinh chun voi diéu kién cac diém
nut cé do chinh xac nhw nhau sé la:

(ATA) X +(ATL)=0. (é)
Giai ra ta duoc:
X=—(ATA)" (ATL) (6)

Tw cac tham sé a, b, ¢ xac dinh du>0fc thay vao
cong thirc (1) ta sé xac dinh Ag cla diém can tim.

3.3. Danh gia dé chinh xac

Nhw vay, 58.989 diém do truc tiép vira co di
thwong trong lyc do truc tiép (Agsmp) vira cé di
thwdng trong lwc tinh tir md hinh toan cau (Ag™).
D6 léch dj thwerng trong lwe dwoe tinh bang céng
thirc nhu sau:

5g; =A™ -AgE™F, i=1, 2, ... n; n=58.989. (7)
Pé léch trung binh dwegc tinh:

6my72m. (8)
i=1
Néu do léch trung binh xap xi bang 0, chirng td
dd léch gitra di thwdng trong lwc do bang tau va
xac dinh bang do cao vé tinh khéng c¢é tinh hé
théng ma chi ¢é tinh ngdu nhién. Khi do, sai sb
trung phwong dugc tinh theo céng thuc:

(9)

Néu do léch trung binh khac 0, ching to do 1éch
gitba di thwong trong lwc do bang tau va xac dinh
béng do cao vé tinh co tinh hé thong Khi dé, dé
léch chuan dwoc tinh bang céng thire:

(8g9;-8g1a)f

n-1

4. Thwe nghiém danh gid dé chinh xac cua
cac mé hinh DTU10GRAV, DTU13GRAV, va
DTU15GRAV trén Bién Déng

Két qua danh gia 3 mé hinh DTU10GRAV, DTU13
GRAV, DTU15GRAV thé hién tom tat trén Bang 1.
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Béng 1. Két qua danh gia dé chinh xac dj thwong trong lurc ttr cdec mé hinh

Ne Mé hinh Do léch 16n nhat, | Do léch nho nhat, Do l&ch trung binh, Pé léch chuan,
- Ogmax(mGal) 89min(MGal) Ogre(mGal) Oxg(mGal)
1 | DTU10GRAYV 40,02 -44 17 2,98 +5,80
2 |.DTU13GRAV 40,16 -44 13 2,94 +5,73
3 | DTU15GRAV 40,30 -43,99 3,18 +5,63
diém va 4 diém. Biéu dd tan suét xudt hién cla do
l&ch tuén theo luat phan bd chudn, nhwng dinh I&ch
khai truc dirng vé& phia phai, twong tng véi do Iéch
trung binh.
5. Két luan
» D6 chinh xac cta cac mé hinh trong Iwc toan
cau xac dinh tir sd liéu do cao vé tinh dwoc danh
s gid bang cach so sanh v&i s6 liéu do truc tiép trén
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H.2. Biéu db tan suat)guat hién cua dé léch gitra
DTUT0GRAYV so v&i so ligu do truc tiép bang tau
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H.3. Biéu db tan suat xudt hién ciia dé léch gitra
DTU13GRAYV so v&i sé liéu do tryec tiép bang tau
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H.4. Biéu détan suét Xxuat hién cta dé léch gitra
DTU15GRAV so v&i s6 liéu do trire tiép bang tau

_Biéu dd tan suét xuat hién cha do l&ch dwoc thé
hign trén cac hinh H.2, H.3 va H.4. Két qua so sanh
cho thay réng: cac dé 1&ch c6 gia tri Ién thi tan suat
xuat hién it, cac do léch co gia tri nho thi tan suét
xuét hién nhiéu. B6i véi mé hinh DTU10GRAY, sé
diém c6 dé léch Ién hon 25 mGal chi ¢é 8 diém, sb
diém co6 dd léch nhod hon -25 mGal chi c6 4 diém.
Twong rng déi véi md hinh DTU13GRAV 1a 8
diém va 6 diém, déi véi mé hinh DTU15GRAV la 8

hai phan Viét Nam. Néu khéng c6 do léch hé
théng, dd chinh xac dwoc danh gia bing sai sb
trung phwong. Néu cé do léch hé théng, dd chinh
xac dwoc danh gia bang do léch chuén.

> Trén Bién Déng, dd chinh xac clia cac mo hinh
lwc Trai dat: DTU10GRAV, DTU13GRAV,
DTU15GRAV so v&i s6 liéu do trong lwc truc tiép
bang may trong lwc bién ZLS Dynamic Meter D06
(danh gia theo dd léch chuan) lan lwot 1a +5,80
mGal, £5,73 mGal, £5,63 mGal. Bd chinh xac cla
3 md hinh khéng khac nhau nhiéu. Trong d6 mé
hinh DTU15GRAV c6 dd chinh xac cao nhat.

» Cac mo hinh trén déu co sai léch hé thong SO
v6i s6 liéu do trong lwe tryc tiép, thé hién & dé léch
trung binh 1an lwot la +2,98 mGal, +2,94 mGal,
+3,18 mGal. Do dé, trwéc khi st dung sb lidu coa
cac mo hinh nay dé phuc vu muc dich nghién ctu,
can phai hiéu chinh sai léch hé théng.0
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Trach nhiém phap ly cuia cac tac gia bai bao:
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SUMMARY

Currently, there are several global gravity
anomalies models determined from satellite |
altimetry data. In order to effectively use these |
models for geodesy, geophysical, mineral |
exploration, etc... in the East Sea, it is necessary |

fo assess their accuracy. The assessment is |
based on the comparisons between the satellite- |
derived gravity anomalies with independent in- |

| situ marine gravity data. After checking the system |
deviation, the accuracy is assessed by the root :::
mean square deviation or the standard deviation. |

| The results of assessment show that the models |

. DTU10GRAV, DTU13GRAYV, and DTU15GRAV

- have systematic deviations of +2.98 mGal,
+2.94 mGal, +3.18 mGal, and the accuracy |

| assessed by standard deviation respectively are |
+5.80 mGal, +5.73 mGal, +5.63 mGal. When |

. using these models in the East Sea, the |
systematic deviations need to be corrected. "
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Tir khéa: Cong nghé quét laser mat dat; md
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Trach nhiém phap ly cua cac tac gia bai bao:
Cac tac giad hoan toan chju trach nhiém vé cac sé
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SUMMARY

The paper presents the possibility of |
applying Faro Focus X130 to build 3D models

of the current status quo of technology
equipment in the CAm Pha Thermal Power

. Plant and the process of cloud data processing
to establish the 3D solid models.




