VIEN DIA CHAT
VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM

BAO CAO TONG KET BE TAI NC CAP CO SO

NGHIEN CU’U CHUYEN DOl VAN TOC
CHUYEN DICH VO TRAI PAT LANH THO
VIET NAM THEO SO LIEU GPS VE KHUNG
TOA PO TRAI PAT QUOC TE PHUC VU
NGHIEN CU’U BIA DONG LUC

Nguyén Van Hwéng



NoOi dung
1. TONG QUAN VE ITRF
2. SU CAN THIET CHUYEN BOI KHUNG TOA PO

3. PHUONG PHAP TiNH CHUYEN

4. KET QUA TINH CHUYEN VA BIEN DANG VO TRAI DAT LANH
THO VIET NAM



International Terrestrial Reference Frame (ITRF)

Hé quy chiéu Trai dat quéc té (ITRS) miéu ta quy trinh tao ra cac khung
quy chiéu thich hop dé stt dung trong cac phép do dac gan bé mat trai dat,
dinh nghia béi:

e Goc dia tam & trung tam khoi lwong cta Trai dat

e Ty lé chiéu dai dwoc xac dinh béi chiéu dai chuan theo dinh nghia quoc té va

chiéu dai xac dinh theo hé quy chiéu trai dat dia phwong.

e Dinh hwéong truc Trai dat.
ITRF la treeorng hop cu thé ctda ITRS: khung toa d6 Trai dat quéc té, voi 7
tham so:

e 3tham s0 goc dia tam,

e 3tham s6 goc dinh hwéng truc toa d6 va

e 1tham so ty 1é chiéu dai.
Moéi nam, 7 tham s6 dworc xdc dinh cu thé véi cdc gia tri thwe té twong tng
v&i ndm do. Can ctr theo toa do cac tram mat dat, IERS tinh toan xac dinh 7
tham s6 theo mot s6 diéu kién rang budc nhat dinh
Do 7 tham s6 lu6n trong trang thai dong (Trai dat ton tai trong trang thai
dong) nén hién nay ngwoi ta bé sung thém 7 tham s6 niva la tdc d6 thay
doi 7 tham s6 nay, dwa tong so6 lwong cac tham s6 thanh 14



International Terrestrial Reference Frame (ITRF)

12 phién ban cia khung quy chiéu mat Trai dat quoc té da
dwoc cong bo, bat dau voi ITRF88 va gan day nhat véi
[TRF2008.

ITRE88, ITRF93, ITRFg4, ITRF96, ITRFg97, ITRF2000,
ITRF2005, ITRF2008

Cho dén ITRF2000, 4 cong nghé VLBI, SLR, GPS va DORIS
da dworc str dung dé cung cap dir liéu dau vao dé xac dinh
ITRF.

Tir ITRF2000, dwa thém chudi thoi gian cia cde vi tri tram
va cac tham s6 dinh hwong trai dat (Earth

Orientation Parameters) vao dt liéu ddu vao cho xdc dinh
ITRF



Bang 3.1. Sé lidu chuyén dich tuyét déi trong ITRF 2000 céc diém GPS Bac Viét Nam (theo Tran Binh T6)

ST Sanke Long. Lat. Vg N Sk Sk
(° E) (° N) (mm/yr) (mm/yr) (mm/yr) (mm/yr)
1 CcaM1 LSS 201990 34.60 Bl 1.08 104
2 XUYO 1050 h38 21.849 Bdn9h =Pl T 0:6 1.04
3 OANO 1055336 2053853 33.49 Hn 8 S 1.08 10505
4 DOIO el a0, Pl oafal 33.66 vl gas a8 1.06
5 SOC: 105.826 21.308 32.88 -11.94 0.81 0.80
6 TAM2 105.638 21.455 32.42 -12.24 O] 0.99
7 HUN1 105.330 2360 33.14 b el S 0676 SR o)
8 NTHO 105.186 21.475 Soa2y R ] 08 BT
9 SON1 105.181 201G 32.80 =]l 0.77 0.76
10 LAP1 105.033 21.384 32.92 -12.47 a9 0.78
Jinl BAV1 el Snndvid 2ol (97 32.14 =l ()8 Q9 a8
12 HOA1 105.178 20.864 33.90 -11.34 0.86 0.84
13 NAMO 104.458 2097 35:0:9 -12.04 1.06 1.04
14 NGA1 103.242 22.268 3900022 -9.74 Loy AT
15 HAM1 1:0372:36 23l 32008 = Qv 12:8:0 Jorgif3
16 DON1 L0550 Dozl 3al 3557147 L]0 1.78 i ity
I LEM1 103.029 il O 34.83 i e a9 I T
18 MON1 104.245 200412879 32.43 -13.44 i : )
19 NOI1 104.172 Zilisale Bl e s 1.98 1.74
20 LOT1 104.064 21.203 33.45 356 2.00 Lo
21 QTA2 103.943 21.306 33.91 -12.52 2.01 1.76
22 NAD2 104.167 20.984 AN AL 2.04 Jnanl3
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Bang 3.2 Sé liéu chuyén dich tuyét déi trong ITRF 2000 céc diém GPS luéi TP HCM (theo Tran Binh T6)

St

. Site Lon Lat VE VN SE SN

1 INI1 106.539 |11.822 25.83 AT TAAR: 4 R PP ARAA S Y Dot

2 DTE1 A8 04 CRARAT e BRI R B ARt 17 AR o 4 i U A SHE TR AP AR U Dol

3 RLO1 A8 A SRR AT B0 e PR R B RO Y S AR o e AN A AR ) BT AR PR Doy

4 THN? 106.696 [11.756 s BRI AR A 1 OTAAR) AR AAA R e PR A

£ ALOL AL 02 Sheean o RP AR fd el e oo DR RAA A S e A ARE G C SAed R AAARS Y o Diarded)

Pl e e s e e

Bang 3.3 Sé liéu chuyén dich tuyét déi trong ITRF 2000 céac diém GPS PCGIAP

St
- Site Lon Lat VE VN SE SN
1 | NONN 108.26 16.004 32.51 -8.07 0.79 4 s
2 CAMP A Y A R 20.999 o TAA AR e B (e 0.99
. RO PR S 21.403 44 .3 A B!
4 QT02 AE B SRy ) 20.696 Bl T B A
5 GRO3 1022 T6ius i e iy
% QT04 A0y AR B T3 2o it B AR
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Minh hoa cac tham s6 chuyén doéi va hé sé ti l1é twong rng
cua ITRF2000-ITRF2005

T 2 T3 D R1 R2 R3

mm mm mm 109 mas mas mas

014 08 -8 040 0.000 0.000 0.000
+/- 03 03 03 005 0012 0012 0.012

Rates 02 01 -18 0.08 0.000 0.000 0.000
+/- 03 03 03 005 0012 0012 0.012



TRANSFORMING VELOCITIES BETWEEN REFERENCE FRAMES

MRFY9F
ITRF96

ITRFS7 or IGS597
ITRF2000 or IGS00/1Gb00

Specify the reference frame for the input values:

[TRF2005 or IGS05 4
TR ~
ITRF96

[TRF97 or IGS97

Specify the reference frame for the output values: TRE2000 or 1GS00/1Gb00

(ITRF2005 or IGS05

[ - Imls TaValel [Pt st a Ty ]

Input the site's position either in terms of latitude, longitude, and ellipsoidal height or in terms of geocentric Cartesian coordinates -3 Y,Z- bu
or spaces to separate the individual values. The field for seconds must include a decimal point. To denote negative values, use negative degrees
Valid examples for latitude are:

37,34,35.67

37 34 35.67

-37 -34 -35.&7 denotes a point in the southern hemisphere.
Values for ellipsoidal height or for X, Y, and Z must be specified in meters and must be entered with a decimal point (but without commas).

Select the type of coordinates to be entered:
@ Latitude, Longitude, Height © Global X, Y, Z
Latitude or X:
Longitude or Y-
Height or Z:

Station Name (optional):

Select how the required velocity is to be entered:

@ Specify the ve locity in terms of north-east-up components (use the input boxes below)
O Specify the velocity in terms of global X-Y-Z components (use the input boxes below)
North or X (mmv/vr):

East or Y (mm/yr):
Up or Z (mm/yr):

Submit Query ][ Clear Form


http://geodesy.noaa.gov/TOOLS/Htdp/Htdp.shtml

HIDP <Horizontal Time-Dependent Positioningl
SOFTWARE UERSION 3.2.3 (July 16, 2812>

AUTHORS: Richard Snay & Chris Pearson
Email: ngs.cors.htdpPnoaa.gov

EEERE N

This software incorporates numerical models that
characterize continwous crustal motion as well as
the episodic motion associated with earthguakes.

The User Guide contains additional information and a set
of exercises to familiarize users with the software.

Hit ENTER orx RETURMN to continue.

et JuE oo oo -JoE oo oo oo Juf - oo oo oo e
MAIN MENU:
Exit software.
Estimate displacements between two dates.
Estimate wvelocities.
Update positions and-or ohservations to a specified date.
Transform positions hetween reference frames.
Transform velocities between reference frames.
=
Please enter the name of the file to contain
the transformed velocities.
ve loBB . txt

-3~ J0E 300 30— Juf0E -0 - Juf- o0 00300 -0 JuE 000 Juf eI o oo

Enter the reference frame of the input velocities.
1..-.NAD_83<20911.-CORE?6.-2087> <(Morth America plate fixed)
2 HAD_83{PA1l1i-PACPEA)> {Pacific plate fixed)

3...NAD_83<{MA11-MARPBA> (Mariana plate fixed)

5...WGS_84<{transit) (HAD_83<2011> used> iS...ITRF?l

PNEOS_90 or MEOS_9@ C(ITRF98 used) ITRF97 or IGES?
SIOMIT_22 (ITRF?i used> 21 or IGE88.1GhBG
F28 22 ITRF2005 or IGSAS

23] _ITRF2088 or 1GSB3

14...ITRF?8
21

Enter the reference frame for the output velocities.
1...HAD_83<20911.-COR5926.-2087> <(MNorth America plate fixed)
2 NAD_83<PA11-PACPAB> {Pacific plate fixed>

3...NAD_83<{MA11-MARPEA> (Mariana plate fixed)

5...HUGE_84<transit) (NAD_83<(2011> used> 15...ITRF?1
WGS_84<G738> (ITRF?1 used) 1 ITRF?2
WGS_84(G873> (ITRF?4 used> ITRF23
WGS_84<G1158> (ITRF2AAA used)> ITRF?4
WGS_84<G1674> (ITRF2088 used> 17 ITRF?6
PNEOS_90 or NEOS_ 98 ({ITRF98 used> 28.. _ITRF??7 or IGS9?Y
SIO/MIT_92 (ITRF?1 used> 21...ITRF2808 or IG3AH-IGHAR
ITRF28 22. . _.ITRF2805% or IGSAS
ITRF8? 23...1TRF2808 or IGS5G8

14...ITRF?8

22

-3 03003 -J0E—Juf0E-30 - Juf- o0~ - oo 3000 JoE 3000 JoE eI o oo -0 oo
Uelocities will be transformed at each specified point.
Please indicate how you wish to input points.
B...Ho more points. Return to main menu.
1...Individual points entered interactively.
2...Transform velocities contained in batch file
of delimited records of the form:
LAT,LON.UN.UE. U, "TEXT"
AT = latitude in degrees (positive north-DBL PREC>
longitude in degrees (positive west~-DBL PREC)
northward velocity in mmsyr (DBEL PREC>
eastwars velocity in mmsyr (DBL PREG>
UU = wpward velocity in mm/yr {(DBL PREC>»
TERT = descriptive text (CHARACTER*24)
Example =

B Chlse rs\NguyenVanHuoE\Dcw:ﬂuads\HTDP-downlmd\htd_E I

15
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KET QUA CHINH

D3 hoan thanh viéc chuyén doi van toc ctia cac tram
GPS & dat lién Viét Nam vé cing mot khung toa do
thong nhat ITRF2005

Sau chuyén doi van toc ttr ITRF2000 vé ITRF2005,
thanh phan phia dong gidm khoang o,2mm, thanh
phan phia bac tang 2mm

Két qua tinh bién dang cé gia tri cao bat thwong. Can
kiém chirng bang cach xt ly lai so liéu GPS goc dé co
thé tinh van toc ctia tat ca cac tram trong cing mot loi
gidi thong nhat

23



