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1. MG DAU

Tin hiéu truyén tir cac ve tinh cla hé thong dinh
vi toan cdu (GPS) t6i mot may thu trén mat d4t bi anh
hudng dang k€ bdi tdng dién ly va ting khi quyén. Moi
trudng dién ly (moi tredng tin xa) tao nén sur tré khic
nhau ddi véi hai tdn s6 f, va f, phu thuoc vao mat do
dién tit trong tdng dién ly. V&i cong nghe GPShai tin
s0, viéc sit dung céc sur tré ndy cb thé tinh toan néng
d6 dién tir tOng cong ting dien ly, vi vay dnh hudng
clia ting dién ly c6 thé duoc loai trir trong ng dung
GPS v6i muc dich dinh vi. Tdng d6i Iuu dnh hudng
t6i su truyén tin hiéu GPS phirc tap hon, d€ xit 1y anh
hudng ndy, hién nay thuong ding cic phin mém
chuyén dung trong xir 1y s6 lieu GPS nhu phin mém
Gamit [1, 2, 4], phdn mém Bernese, phin mém Gipsy-
Oasis... Trong khuon khd hop tac giita Vien Vat 1y
Dia cdu va Trudng Dai hoc Rennes 1, Truéng Vién
thong Qudc gia Bretagne (Cong hoa Phap) ba tram
thu tin higu v¢ tinh GPS lién tuc dugc dat tai Ha Noi,
Hué va thanh phd H6 Chi Minh tir ddu nam 2005 va
2006. Viéc sir dung s6 liéu ctia cic tram thu GPSlién
tuc ndy trong nghién ctru ndng d¢ dien ti téng cong
tdng dién ly da dugce gidi thieu trong [9, 10]. Bai bao
ndy trinh bdy két qua danh gia mitc 46 4nh hudng ciia
tdng khi quyén t6i do chinh xac cia sir dinh vi tuyet
doi bang ba may thu GPS d4 néu. Trén co sd so sanh
cic phén du clia toa do xac dinh bing cic may thu
GPS va ham luong hoi nudc téng cong tinh dwoc tir
mo hinh tai phan tich s6 lieu khi quyén & pham vi
todn cdu cho ba vi tri dit tram GPS c6 thé thdy 4nh
hudng quan trong clia ting khi quyén t6i viec dinh
vi bing cong nghe GPS & Viét Nam.

1. SO LIEU VA PHUONG PHAP PHAN TiCH

S6 ligu ding trong bai bio ndy 14 s6 lieu GPS
lien tuc ctia ba tram thu GPS & nuéc ta [9-11]. Day

13 cac may thu GPS loai GSV4004 ctiahing NovAtel.
Céc tham s6 quan sat duge clia cic may thu GPS
loaindy 1a: C1,L1, D1, S1, P2, 12, D2 va S2. Trong
dd C1 va P2 1a cac gid khodng cich m3 C/A va mi
Y, L1 va L2 14 phép do pha, D1 va D2 14 cic tin s6
Doppler, S1 va S2 1a cudng do tin higu & cic t4n s6
GPSf; vaf, twong tmg. Di kém voi cac méy thu nay
b phin mém cho phép xé4c dinh toa do va do cao
clia vi tri quan sat tai timg thoi diém quan sat kiéu
xac dinh toa do tuyét d6i bing mot may thu GPS.
Nhu trong [9] chiing ta thdy s6 cAc vé tinh it nhat
ma 3 méy thu GPS cila chiing t6i quan sat dwoc
thudng 1 6, thong thuong 12 9 dén 11 vé tinh, do d6
ndi chung tai moi thoi diém quan sat déu c6 thé xac
dinh duoc toa d¢ tuyét d6i cla cic tram. Tuy nhién
ching ta s& thdy trong bai bao, viec x4c dinh toa do
tuyét d6i bang cac miy thu GPS GSV4004 c6 do
chinh xac t6i cd met. Ngdy nay ngudi ta c6 thé tién
hanh céc phép do tric dia bing cong nghe GPS véi
do chinh xac ¢& milimet, d6 1a phuong phap GPS
vi phan dugc u'ng dung v&i muc dich do dac dich
chuyén clia v4 Trai D4t [6].

St dung chuong trinh convert4 [11] trong ph4n
mém OEM4 PC di kém véi cac may thu GSV4004
c6 thé thu dugc chudi s6 lieu toa do va do cao cia
vi trf dat céc anten thu (néc nha Vien Vat 1y Dia cdu,
néc Truong Dai hoc khoa hoc Hué va néc Dai quan
sat dién ly Hoc Mon) timg thoi diém quan sat (timg
phat hoac timg 30 gidy ; d6i v&i tram Ha Noi c6 s6
ligu timg gidy, ching toi tinh s6 lieu toa do va do
cao ciing cho timg phit mot). Giao dién st dung

" chuong trinh convert4 trinh bay trén hinh 1. Trong

"Selected” c6 thé ding "Edit" lua chon "BESTPOSA"
de 14y ra toa do va do cao vj tri quan sit ; trong tu
trong "Time" ¢6 thé diing "Edit" d& lua chon buéc
thai gian 14y s6 ligu, Sau khi thu duwoe chudi s6 ligu
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Hinh 2. Cac phén du toa d¢ de,dn,du trung binh ngiy quan st duoc tai tram Ha Noi

v0i cic tram Ha Noi, Hu€ va Tp H6 Chi Minh tuong
g trong khoang thdi gian 2 nam 2005-2006 (tram
Hué chi ¢6 s6 liéu tir ddu nam 2006). Chiing ta ¢
thé thdy tai méi tram, phdn du du bién ddi lien tuc
tir ngdy ndy sang ngdy khac voi bien do khodng 1-
2 m doi khi 16n hon, cic phan du dn va de ciing
vay nhung véi bien do khodng 0,5-1 m hoic hon ;
mitc d¢ bién déi & tram Hu& dudng nhu nhd nhat,
con 16n nhét & tram Tp HS Chi Minh. Trong mbi
nam, so liéu cac phdn du du c6 mot cuc dai rd rét

vao khodng gilta nam (thang 7) va cuc tiéu vio
cudi va ddu nim (thang 12 va thang 1). Toan bo
chudi s6 ligu trong hai nam phén du bién déi phin
16n trong khodng +1 m, con thanh phin de va dn
bién déi trong khodng +0,5 m. Nhu vay c6 thé nbi
do chinh xic cia viéc xac dinh toa do tuyét d6i
bing cic may thu GPS loai GSV4004 14 c& 1-2 m,
két qua ndy phi hop ket qud xac dinh toa do tuyet
d6i bing cic loai may thu GPS 2 tdn s6 khac [5].
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Hinh 3. Cac phén du toa 40 de, dn, du trung binh
ngdy quan sat dugc tai tram Hué

Chudi s6 liéu ham lugng hoi nude téng cong tir
mo hinh NCEP/DOE-II tinh choba vi tri HANoi, Hué
va Tp H6 Chi Minh v6i do phan gidi thoi gian hang
ngay dugc trinh bdy trén hink 5. Ching ta thdy ham
lwong hoi nudc tdng cong ciing bién déi tir ngdy no
sang ngay kia, cing v6i mot cuc dai 1 rét vao
khodng mua hé (thang 6-7) va cuc tiéu vao mia
dong (thang 12-1). Nhu trén dd néu d€ xem xét
moi twong quan gilfa cic phdn du toa do va phéin
du do cao voi ham luong hoi nudc trong khi quyén
chiing toi da tinh trong quan chéo giita chiing.

Bdng 1 trinh bdy he s& trong quan giifa cic phin
du toa do va ham lugng hoi nude trong hai nam
2005 va 2006 tai cac tram Ha Noi, Hu& va Tp H6
Chi Minh. Chang ta thdy rd rang twong quan giita
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ham luong hoi nudc va phén du cla thanh phin
Pong va thanh phin Bic Ryeiwv V2 Run-iwv 12 tuong
quan Am & t4t cd ba tram. Reeiwv 3 ¢4 ba tram déu
¢ -0,4 d6i voi nam 2006 ; Ryeiwy tai tram Ha Noi
va tram Tp H6 Chi Minh 12 kh& nhé (-0,03 va -
0,04) d6i v6i nam 2005, Ryn.iwv O ¢d ba tram déu co
gia tri nhd. Trai voi hai thanh phdn di néu, phin
du cla thanh phin huéng thing déng len trén du
c6 tuong quan rt rd rét voi ham lugng hoi nudc
t8ng cong, cic gia tri Ryyiw déu duong va gidm tir
Ha Noi (Ryuiwe = 0,74 - trung binh 2 nam) dén Tp
H6 Chi Minh (Rgyiwy = 0,255 - trung binh 2 nam).
Hinh 6 trinh bdy su thay d8i theo v§ do dia 1y cla
céc he s6 twong quan Ryiwy t Tp HS Chi Minh t6i
Ha Noi, nhu vay rd rang cang xa xich dao cac hé
s6 twong quan Rgy.iwy cang lom.

Bdng 1. Hé s6 tuong quan giira cac phin du toa do
va ham lugng hoi nudc té;ng cong tal cac tram

Tram Nam  Rgciwv  Roniwv  Ruauiwy

o 2005  -004 015 071

(HANOI 7006 040 008 077
Hué 2006 044  -0,16 0,68
2005 003 004 032

TPHCM =006 037  -020 0.9

Nhu trén di néu, cac phin du toa do va ham
luong hoi nuéc bién déi theo chu ky 12 thang
tuong d6i 10 rang. Dé thdy rd xu thé ndy, ching toi
tinh cic gia tri trung binh thang cla cic phin du
toa do va gia tri trung binh thang cla ham lugng
hoi nuée, két qud dugc biéu dién trén hink 7 va
hinh 8. Trén cac hinh ndy, méi hinh nho 13 bién
thién clia gi4 tri trung binh thang cta mot thanh
phén phin du toa do dugc vé ciing voi bign thien
cua hdm lugng hoi nudce trung binh thang. Bien do
hang nam cta phéin du du 13 16n nhat cd +0,8m,
cla phin du thanh phin de va dn c& £0,3m. Cic he
6 trong quan giita cic dai lugng trung binh thing
twong tu dugc trinh by & bdng 2. Ryuiwy dat toi
x4p xi 0,9 & ca ba tram trir nam 2006 & Tp Hé Chi
Minh. Tuong quan Ryyjwy = 0,29 d6i véi tram Tp
H6 Chi Minh trong nam 2006 14 do tir ngay 15-06
(ngdy 166) dén ngay 25-6 (ngdy 176), c6 mot
nguyén nhan ndo d6 chua rd rang 1dm cac gia tri
du xac dinh duge 16n t6i khodng 4 m, do d6 gia tri
trung binh thang clia du thang 6 léch dang ké so
véi xu hudng chung tai tram ndy. He s6 twong quan
Ray-iwv = 0,8 d6i v6i tram Tp H6 Chi Minh khi bd qua
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Hinh 4. Cc phdn du toa d¢ de,dn,du trung binh ngay quan sit dugc tai tram Tp H6 Chi Minh

s ligu thang 6-2006. He s0 tuong quan Ryeiyy 13
am va co gia tri kha 16n (cd -0,6 dén -0,9) trong
nam 2006 & cd ba tram. He s6 twong quan Ry v
doi vdi cd ba tram déu am va c6 gia tri nhd hon
(-0,2 dén -0,5). Nhu vay ching ta thdy khi 1dy gid
tri trung binh thang thi t4t c¢d cic hé s6 trong quan
déu 16n hon so voi he s6 trong quan d6i voi cc
gia tri trung binh ngdy. Piéu nay c6 thé hiéu dugc
vi cic s8 ligu phdn du toa do tinh tir s6 lieu GPS
anh hudng bdi nhitng yéu t6 dia phuong clia ting

khi quyén gén vi trf quan sat, con s6 liéu ham luong
hoi nude téng cong ting d6i Ivu da duoc trung binh
hoéa trong mot khodng thdi gian dai va chi ¢b y nghia
khu vuc, nén viec 14y trung binh s6 liéu trong khodng
thoi gian dai hon thi nhiéu y&u t6 dia phuong s& bi
loai di va su tuong quan giifa hai tip hop s6 liéu sé
cang tot hon.

D€ thdy rd rang hon méi twong quan giita bién
ddi chu ky ngan cla cic phin du toa do v6i bién
déi twong ing & ham lugng hoi nuéc téng cong,
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Hinh 7. Bién thién theo thoi gian clia cAc gia tri trung binh thang trong nam 2005 cla cic phén dv toa do
(de, dn, du) (cac hinh thoi) va clia him luong hai nuéc téng cong (cic hinh vuong)

chiing toi x4p xi phdn dao dong chu ky dai cia cic
dai lugng nay bidng mot da thitc bac cao. Sau khi
thit nghiém ching t6i dung da thitc bac 15 va thdy
da thirc x4p xi ndy co thé biéu thi cac dao dong cod
chu ky 16n hon khodng 1 thing (hinh 9).

L4y cac phin du toa do ciing nhu ham legng hoi
nudc trlr di cic dao dong chu ky dai duoc x4p xi
bing cac da thitc nhu d4 néu, ching ta thu dugc
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phén du cla cic phin du toa d0 (dde, ddn, ddu), va
phin du ctia ham luong hoi nuée (diwv). Vi du,
hinh 10 biéu thi ddu va diwv tai tram Ha Noi trong
thdi gian 2 nam 2005-2006. Ching ta c6 th€ thdy
cAc duong cong ndy thé hién cic dao dong tir ngay
ndy sang ngdy khéc t6i nhitng dao dong chu ky c&
vai chuc ngdy v duong nhu chiing cling ¢6 su twong
quan nhét dinh. Két qud tinh tuong quan gitta diwy
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Hinh 8. Bién thien theo thoi gian clia cic gia tri trung binh thang trong ndm 2006 ctia cic phén du toa do
(céc hinh thoi) va clia ham lurong hoi nudce (céc hinh vuong)
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Hinh 9. a) Phan du du va x4p xi bing da thitc (duong dam), b) Ham luong hoi nuéc t6ng cOng va x4p xi
bing da thirc (dudng dam) nam 2006 tai Ha Noi

Béng 3. Tuong quan giita céc phén du ctia phén du

va céc phén du dde, ddn, ddu tai cac tram Ha Noi,
toa d6 véi phan du ham lugng hoi nudc

Hué¢ Tp H6 Chi Minh trong thai gian 2005-2006

dugc trinh bdy trong bdng 3. Mot 14n nita ching ta Tram Nam = Rudediwv Radediwy  Radudiwy
vén thdy cic gia tri trong quan R gy qiwy 13 duong va ¥

cling giam tir Ha Noi vao Tp HS Chi Minh, d6i voi ~ Ha Noi gggg %%]3 g ‘[Lf g'gg <<<<<<<<<<
cd ba tram chiing déu nhd hon céc he s6 tuong quan Hue 2006 0.03 0:12 O: 3
tuong (mg d<3:i v{i cAc gié tri trung binh théng (ba”lr]g 2005 0.07 0.15 008
2). Cac heé s0 trong quan Rugegiwy V2 Rygnagiwy déu  Tp HCM 2006 -0.05 0.0 0.16

c6 gié tri trong d6i nhd trong ca hai nam 2005 va
2006. Nhu trén dd néu, viéc dinh vi bing GPS bj

dnh hudng ciia nhidu yéu t6 c6 tinh dia phuong
(chura k€ nhiing yé&u t6 khong c6 ngudn géc khi

quyén), trong khi ham luong hoi nuéc duge tinh tir
mo hinh ¢6 tinh todn cdu, do vay nhiéu dic trung
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Hinh 10. a) Bién thién theo thdi gian ciia phdn du ham lugng hoi nudc va b) Phan du ctia phdn du ddu
tai tram Ha Noi

dia phuong da bi trung binh hoa, trong quan gitta cic
phin dw dde, ddn v&i diwv s& khong thé t6t nhu tuong
quan trong (tng ddi vdi cic gia tri trung binh thang.

KET LUAN

Cac két qua trong bai bao ndy cho thay viéc xic
dinh toa d¢ tuyet ddi cla cic vi tri quan sat bing
cdc may thu GPS hai tdn s6 cla hing NovAtel chi
dat duoc 4o chinh xac ¢& 1-2 m.

Do chinh xé4c ctia cac phép xé4c dinh toa d6 bing
cong nghé GPS phu thu¢c rét rd rét vao ham luong
hoi nudc cla tdng khi quyén. Tuy nhién do chinh
xac cia méi thanh phin toa do xac dinh dwgc phu
thu¢c khic nhau vao ham lugng hoi nudc tdng cong.
Thanh phdn thang dimg (hoac twong trr do cao) bi
anh hudng bdi ham luong hoi nudc 16n hon so voi
thanh phin Bic va thanh phdn Dong. Trong diéu
kién nudc ta, vao mia dong do 4m thdp, anh hudng
cha tdng khi quyén t&i do chinh x4c clia phép xac
dinh toa do béng GPS ciing thdp nhat. Do vay d&
tang do chinh xé4c cha cic phép do tric dia bing
cong nghe GPS phdi tién hanh vio mua kho (cac
thang 12 va thang 1).
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Két qué trong bai bao ciing cho thdy ring mo
hinh khi quyén toan cu c6 thé 4p dung twong d6i
t6t d6i voi ving vy do trung binh (khu vuc tir Hué
trd ra), viéc do dac tric dia & ving v§ do thap (tir Hu€
trd vao) c6 thé s& dwa dén nhing sai s& 16n hon, cac
quy trinh do dac s& phdi dugc lwu ¥ chat ché hon.

L&i cdm on : bai bio duge hoan thanh v&i sur tro
gifip kinh phi clia dé tai nghién ctru co ban "Xt 1y
s6 liéu 3 tram thu GPS lién tuc dat tai Ha Noi, Hué
vd Tp H6 Chi Minh véi nhitng tmg dung co ban
trong nghién ciru néng do dién tir tdng cong ting
dién ly & Viet Nam va chuyén dong vé Trai Dat &
cic ving quan sit", mi s6 711906.
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SUMMARY

Estimation of the relation between the total
tropospheric water vapour and the precision of the
absolute positioning by GPS in Vietnam

This paper presents the determining results of
the residual time variation of the daily mean
navigation coordinates (de,dn,du) collected from
three GSV4004 GPS continuous stations in Hanoi,
Hue and Ho Chi Minh city, and their correlations to
the daily mean integrated water vapour of the
atmosphere at the same positions. It is found that
the residuals du vary day-to-day in the range of
about 1-2 m and around the annual period general
tendency which is maximum in summer (June or
July) and minimum in winter (December or
January) and whose amplitude of about +0.8 m.
The annual variation of the integrated water vapour
is maximum in summer and minimum in winter
also. It is found that the different coordinates have
different corelations with respect to the total
tropospheric water vapour. The residual du has
highest correlation with respect to the integrated
water vapour, their correlation coefficient are about
0,74 for the Hanoi station ; 0.66 for Hue and 0.255
for Ho Chi Minh city. The residual de has the
negative correlation with respect to the integrated
water vapour, their correlation coefficient are about
-0.4 for three stations. The residual dn has smallest
correlation with respect to the integrated water
vapour, about -0.2 or smaller for all three stations.
Correlation coefficients of the monthly mean
residuals du and the monthly mean integrated
water vapor are of 0.95 in Hanoi. 0.89 in Hue and
0.58 in Ho Chi Minh city. These results in this
paper show that it is necessary to carry out the
repeated GPS measurements for the tectonic
studies in Vietnam in winter (dry season) in order to
limit the effect of the atmosphere.

Ngay nhdn bai : 15-01-2008
Vién Var Iy Dia cdu,
Truong Vién thong Quoc gia Bretagne (Phdp)
Truonmg Dai hoc Rennes 1 (Phdp)
Trung tdm Nghién civu Moi truonmg Trdi Pdt va
Cdc hanh tinh (Phdp)
Truong Dai hoc Khoa hoc Hué
Phdn Vién Vit Iy tP H6 Chi Minh
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