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I ud oAu
Tin hiOu truydn trr c6c vO tinh cria h0 theing dfnh

vi todn cdu (GPS) tdi mOt m6y rhu tren mat ddt bi enh
huong dang kd U&i tAng aien ly vd tdng khi quydn. rraOi

trudngdiOn ly (mOi truongt6n xa) t+o n€n su trO ka6c
nhau dOi v6i hai tCn sd f1 vd f2 phu rhu0c vio m{t dQ
diOn t& trong tAng di6n ly. Vdi c6ng nghQGpShai tAn
sd, vicc srl dung c6c su tr6 niy c6 thd tinh to6n ndng
d0 diQn tfi tdng cong tAng diOn ly, vi v4y inh hu6ng
cria tCng diOn ly c6 thd duo. c loai tnr trong fmg dung
GPS vdi muc dich dinh vi. Tdng diii luu inn nu6ng
tdi su truydn tin hiOuGPSphrlc t4p hon, dd x& l! inh
huong ndy, hiOn nay thuong ding c6c phdn mdm
chuy6n dung trong xr? l!' sei liQu GPS nhu phdn mdm
Gamit | ,2,41, phdn mdm Bemese, phAn mdm Gipsy-
Oasis... Trong khuOn khti hgp tAc giira ViCn Var l!'
Dia cdu vd Trucrng Dai hoc Rennes l, Truong Vidn
th0ng Qudc gia Bretagae (C0ng hda Phdp) ba tram
thu t duoc ddt tai Ha Noi,
Hud ttddu nam 2005 vd
2006. ViCc sil dung s0 liOu cfra cic tram thu GpSliOn
tgc ndy trong nghiOn cfiu ndng d0 diOn tfr tdng cOrrg
tdng diOn ly dd duo. c gi6i thieu fong [9, l0]. Bai b6o
ndy trinhbdykdt quriAann gi6 mfc dQ enh hu&ng cria
tdng khi quydn tdi d6 chinh x6c cfra su dinh vi tuyOt
ddi bing ba m6y thu GPS dd nOu. Tren "i s6 so s6nh
c6c phdn du cfia toa d0 x6c dinh bing c6c m6y thu
GPS vd hdm luong hoi nu6c tdng cOng tinh duo. c ti
m0 hinh t6i phen tich sef licu khi quydn 6 pham vi

ba vi c6 thd thdy dnh
trgng dn t6i viec dinh
nghg

u. sd r-mu vA pHtIor.{c puAp pHAN rfcH
So licu dtng trong bdi b6o ndy ld s(f lieu GpS

liOn tuc cira ba tram thu GPS & nudc ta t9-l ll. Day

ld c6c m6y thu GPS loai GSV4004 ciia h6ng NovArel.
C6c tham sd quan s6t duo. c cira c6c m6y thu GpS
loai niy ld: Cl,Ll, Dl, 51, n, 12,D2 vd 52.Trong
d6 Cl vd Y2lh, cic gii khoeng c6ch mi C/A vd m6
Y, Ll vi t2 ld ph6p do pha, Dl vd D2 ld cic tAn sri
Doppler, Sl vd 52 ld cudng dO tin hiOu & c6c tdn sei

GPS f1 vd f2 nrong ung. Di kdm vdi c6c m6y thu ndy
c6 phdn mdm cho ph6p x6c dinh roa d0 vd d0 cao
cfra vi tri quan s6t t4i tung thdi didm quan s6t kidu
x6c dinh toa d0 tuyOt ddi bing mOt m6y thu GpS.
Nhu trong [9] chirng ta thdy sfi c6c vO tinh it nhdt
md 3 m6y thu GPS cira chtng tOi quan s6r duoc
thuong lA 6, thOng thuong ld 9 ddn I I vO tinh, do d6
n6i chung t4i moi thdi didm quan s6t d€u c6 thd x6c
dinh duo. c toa d0 tuy0t ddi cta c6c rram. Tuy nhiOn
chring ta sE thdy trong bdi b6o, vi€c x6c dinh toa dO
tuyOt ddi bing c6c m6y thu GPS GSV4O04 c6 dO
chinh x6c tdi cd met. Ngdy nay ngudi ta c6 thd tidn
hanh c6c ph6p do tr6c dia bing cOng nghO GpS v6i
d0 chinh xic cd milimet, d6 li phuong ph6p GpS
vi phan duo. c (mg dung vdi muc dich do dac dich
chuydn ciia v6 Tr6i Ddt t6l.

Sr? dung chucmg trinh convert4 [l l] trong phdn
m€m OEM4 PC di kdm vdi c6c m6y thu GSV40@
c6 thd thu duo. c chu6i sd liOu toa dO vd dO cao cfia
vi tri d4t c6c anten thu (n6c nhd Vi€n VAt l!,Dia cdu,
n6c Trudng D4i hoc khoa hoc Hud vd n6c Ddi quan
s6t dien ly H6c MOn) tung thdi didm quan s6r (trmg
phtt hoac turng 30 giay ; dol v6i rram Hd NOi c6 stj
liOu tung gi8y, chring tOi tinh sd li€u toa d0 vd d0
cao cting cho tfmg phfit mot). Giao diOn sfi dung
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vli c6c tr4m Hd N0i, Hu€ vd Tp Hd Chi Minh tucrng
fng trong khoing thdi gian 2 ndm 2N5-2006 (tram
Hud chi c6 s6 li€u tt dAu nam 2006). Chtng ta c6
thd thdy tai m5i tram, phdn du dubi€n ddi licn tuc
tit ngiy ndy sang ngiy kh6c vdi bi€n dO khoing 1-
2 m dOi khi lon hon, c6c phdn du dn vi, de cing
vAy nhung vdi biOn dO khoring 0,5-l m hoac hon ;

m(tc d6 bidn dtJi & tr4m Hud duong nhu nh6 nhdt,
cdn l6n nhdt & tr4m Tp Hd Chi Minh. Trong m6i
ndm, s(i liOu c6c phdn du du c6 mQt cuc dai 16 rOt
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Ngay - 2006

vdo khoing gita nam (th6ng 7) vd cuc tidu vdo
cudi vd ddu nam (heng n va theng l). Todn b0
chu6i sei liQu trong hai nim phdn du bidn ddi phdn
ldn trong khoing +l m, cdn thdnh phdn de vd. dn
bidn ddi hong khoing +0,5 m. Nhu vay c6 thd n6i
d0 chinh x6c cria viQc x6c dinh toa dO tuyOt dtii
bing cic m6y thu GPS lopi GSV4OM ld cd l-2 m,
kdt qufl ndy pht hgp kdt qui x6c dinh toa d0 ruyOt
ddi bing c6c loai m6y thu GPS 2 tdn so kh6c [5].
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Hinh 2. c6c phdn du toa do de,dn,du trung binh ngiy quan s6t duo. c tai tram Ha Noi
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Hinh 3. Cac phdn du toa do de, dn, dr.r trung binh
ngiy quan s6t dugc tai tram Hud

Chu6i scf liQu hnm lugng hoi nudc tdng cOng tr)

mo hinh NCEP/DOE-II tinh cho ba vi ri Hd Noi, Hud
vd Tp H6 Chi Minh v6i do phan gi6i thdi gian hing
ngdy duo.c trinh bdy rran hinh 5. Chfing ta ttrdy hdm

luong hoi nudc tdng co:rg c0ng bidn ddi ti ngdy no
sang ngiy kia, cflng v6i mot cuc dai 16 rQt vio
khoang mia hd (theng 6-7) vd cuc tidu vdo mia
dong (th6ng 12-l). Nhu trcn de nOu dd xem x6t
meii tuong quan gifia c6c phAn du toa d0 vd phdn

du d0 cao vdi hdm luong hoi nudc trong khi quydn

chfing tOi dd tinh tudng quan ch6o gif,a chfrng.

Bdng I trinh bAy he sd nrong quan gifla c6c phdn

du toa d0 vi hdm luong hoi nudc trong hai ndm

2005 vd 20O6 tai c6c tr4m He N0i, Hu€ vd Tp H6
Chi Minh. Chfrng ta th6'y 16 rdng tuong quan gifia
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hdm luong hoi nu6c vi phdn du cfra thdnh phdn

DOng vi thdnh phAn B6c Ra.-i* vi R6n-1* ld tuong
quan Am & tttt cfi, ba tr4m. Ra"-i*" & ci ba tram ddu

cd -0,4 defi vdi nam 2006 i Ra"-i*" @i tr4m Hd NOi

vd tr4m Tp Hd Chi Minh le khe nn6 (-0,03 va -
0,04) ddi vdi ndm 2005. Ron-i*u & ci Ua tram ddu c6
gi6 tri nh6. Tr6i vdi hai thenh phdn da nOu, phdn

du cfra thdnh phdn huong thing dung lcn fien du

c6 tudng quan ratt 16 r€t v6i hdm lugng hoi nudc
tdng cOng, cic gi6 tri R6u-1*" ddu duong vd girim ti
He Noi (Rau-i*" = 0,74 - trung binh 2 nim) ddn Tp
Hd Chi Minh (Rau-i*" = 0,255 - trung binh 2 ndm).

Hinh 6 trinh bdy sU thay ddi theo v! d0 dia l!' c(ra

c6c ho sd tuong quan R4u-i*n tt Tp Hd Chi Minh tdi
Ha NOi, nhu vey 16 rdng cdng xa xich dao c6c h0

sd nrong quan R6u-i*" cdng l6n.

Bdng L HQ sd tuong quan gifra c5c phCn du tga al6

vi him lugng hdi nu6c tdng cQng tEl cac tr?m

Ndm Ro"-i* Rdn-i* Rou-i*

2005 -0,04 -0,15 0,71

2006 -0,40 -0,08 0,77

2006 -0,44 -0,16 0,68

Tp HCM
2005 -0.03 -0.04 0,32
2006 -0,37 -0,20 0,19

Nhu tren dd neu, c6c phAn du toa do vi hdm

lugng hoi nudc bidn ddi theo chu kj 12 thhng

tuong ddi 16 rdng. Dd tha'y 16 xu thd niy, chring tOi

tinh c6c gi6 hi trung binh th6ng cfra c6c phdn du
toa d0 vi gi6 tri trung binh th6ng ciia hdm luong
hoi nu6c, kdt qui duo. c bidu di6n trOn hinh 7 vit
hinh 8. TrOn c6c hinh ndy, m6i hinh nh6 ld bidn

thiOn cira gi6 tri trung binh th6ng cfia mOt thdnh
phdn phAn du tga d0 duo.c vd cing voi bidn thiOn

cria him lugng hoi nudc trung binh th6ng. BiOn d0

hang ndm cfra phdn du du ld lcrn nha't cd +0,8m,

cria phdn du thanh phdn de vi.dn cd +0,3m. C6c h0

s0 tuong quan gifia c6c dai luong trung binh thing
tudng tU duo. c trinh bdy & bdng 2. Rou-i*u dat t6i
xdp xi 0,9 d ci ba tr4m trt nim 2006 & fp Ud Ctri

Minh. Tuong quan R6o-;*u = O,29 ddi vdi tr4m Tp
Hd Chi Minh trong nam 2006 ld do tt ngdy 15-06
(ngdy 166) ddn ngdy 25-6 (ngny 176), c6 mot
nguy€n nh0n nio d6 chua r5 ring ldm c6c gi6 tri
du xic dinh du-o. c lon tdi khoing 4 m, do d6 gi6 tri
trung binh th6ng cfra du thing 6 lOch d6ng kd so

vdi xu hudng chung t4i trpm ndy. HO sd tuong quan

R4u-i* = 0,8 ddi vdi tr?m Tp Hd Chi Minh khi bo qua
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sd ti€u th6ng 6-2006. H0 sO hrdng quan R6"-1* ld
6m vd c6 gia ffi kha lon (cd -0,6 dOn -0,9) trong
ndm 2006 6 ct ba tr4m. HQ sd tuong quan R6,,-;"*

deii vdi ci ba tram ddu 8m vd c6 gi6 tri nh6 hcn
(-0,2 ddn 0,5). Nhu vAy ching ta thdy khi ldy gi6
tri trung binh th6ng thi ta't ci c6c ho sd tuong quan

ddu lon hon so v6i h0 sO tuong quan dOi vli chc

gi6 tri trung binh ngdy. Didu ndy c6 thd hidu duo. c

vi cAc sd liOu phdn du toa d0 tinh til sd liOu GPS

6nh hu&ng b&i nhfing ydu td dia phuong cira tdng

360 60 120 180 240 300 360
Nsiy- m06

khi quydn gdn vi tri quan s6t, cdn sd li6u hdm luong
hoi nu6c tdng c6ng tdng ddi luu dd duo. c trung binh
h6a trongm0tkhoing thdi gian ddi vd chi c6 ! nghia
khu vuc,nOn viOcldy fungbinh s6li€u fongkhoing
thdi gian ddi hctn thi nhidu ydu td dia phuong sE bi
loai di vd su tuong quan giiia hai tap hQp sO li€u sd

cdng tdt hon.

Dd thdy 16 ring hon mdi tudng quan gifia bidn
ddi chu k! ng6n c$a chc phdn du tga dQ vdi bion
ddi tuong rlng & hdm luong hoi nudc tdng c6ng,

Hinh 4. Cac phdn du toa d0 de,dn,du trung binh ngiy quan s6t duo. c tai tr4m Tp Hd Chi Minh
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Hinh 5. Hdm luong hoi nu6c tdng cOng tai Hd NOi,
Hud vd Tp H6 Chi Minh

'10 12 14 16 18 20 22

W d6 dia lV

Hinh 6. Sr,r thay adi cfia c6c hO sei fiong quan

R6u-1*u theo v! dO

Bdng 2. Tudng quan gi0a c6c gi6 tri trung binh th5ng
c5c phdn dutqa alQ vd dg cao v6i trung binh th6ng

hdm lugng hdi nu6c

Trem Nam Rd"-i*u Rdn-i*u Rdu-i*u

__. -- : 2005 -0,09 -0,28 0,95
Ha r\or 2006 _0,97 _0,35 0,95
Hud 2006 -0,92 -0,25 0,89rnns 0,05 _0,50 0,88rp HCM 26oE _.aj:.6i :6',ti -- #t
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Hinh 7. Bidn thiOn theo thdi gian cira c6c giir tri trung binh th6ng trong
(de, dn, du) (cic hinh thoi) vi cria hdm luong hoi nudc tdng

chfing tOi xdp xi phdn dao dOng chu k! dii cria c6c

dai luong ndy bing mOt da thirc bAc cao. Sau khi
thrl nghiOm chtng tOi ding da thirc bAc 15 vd thdy
da thrlc xdp xi ndy c6 ttrd bidu thi c6c dao dOng c6
chu k! lon hon kho6ng 1 thdng (hinh9).

Uiy cic phdn du toa d0 cf,ng nhu hdm luong hoi
nudc trr) di c6c dao d0ng chu ki dei duo. c xdp xi
bing c6c da thtc nhu dd n€u, chirng ta thu duoc
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nam 2005 cfra c6c phdn du toa do
c0ng (c6c hinh vuOng)

phdn du cira c6c phdn du toadb (dde,ddn,ddu),vit
phdn du ciia him luong hoi nudc (diwv). Vi du,

hinh I0 bidu thl ddu vit diwv tai tram Hd NOi trong
thdi gian 2 ndm 2005-2006. Chfing ta c6 thd thdy

c6c duong cong ndy thd hi0n c6c dao d6ng ttr ngdy

ndy sang ngdy kh6c tdi nhtng dao dOng chu ky cd
vii chuc ngdy vi duong nhu chirng cflng c6 su hldng
quan nhait dinh. Kdt qui tinh hrdng quan gitta diwv



u.6

0.4

;0.0
-o.4

-nA

0.8

o.4

€ o.o
€

-0.4

-0.8

0.8

^0.4e 0.0o
-o.4

-0.8

0.8

e049nn
c "'"
=-0.4

-0.8

u.6

^0.45 0.0

-o.4

-0.8

0.8

^o.4
E o.o
o-0.4

-0.8

0.8

e 0'4

; o.o

=-0.4

-0.8

0.8

^0.4e 0.05o-0.4

-0.8

0.8

e 
0'4

; o.o
o 

-0.4

-0.8

02468
Ngdy - 2006

10 12

o 2 4 6 I 1012
Thr{ng - 2006

o 2 4 6 I 1012
Thdng - 2006

o 2 4 6 810't2
Ttrdng - 2006

o 2 4 6 I 1012
Th6ng - 2006

o 2 4 6 810't2
Th6ng - 2006

o 2 4 6 8 1012
Th6ng - 2006

o 2 4 6 8 1012
Th6ng - 2@6

60 "-
503
40r
30e

J20ri

60 "a
sog
40P
307

J
20 1

60 "i
50 _s

40E
30e

J208

Hinh 8. Bi€n thiOn theo thdi gian ciia cilc gi6 tri trung binh th6ng trong n6m 2006 ciac6c phdn du toa do
(cdc hinh thoi) ve cfra hdm luong hoi nu6c (c6c hinh vuOng)
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Hinh 9. a) Phdn dv du vit xdp xi bing da thrlc (duong d4m), b) Hdm lucrng hoi nudc tdng c6ng vd xdp xi
bing da thrlc (duong dam) nam 2006 tai Ha NOi

Bing 3. Tudng quan gifia c5c phdn duc0a phdn du
tga d9 v6i phdn drr him luong hoi nu6c

Tr+m Nam Raa"-di*u Rad"_ai*, Rdduji*"
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vi cdc phdn du dde, ddn, ddu t4i chc tram Hd NOi,
Huc Tp Hd Chi Minh hong thdi gian 2005-2006
duoc trinh bdy trong bdng 3. MOt ldn nfia chtng ra
van th{y cic gi6 tq tudng quan R6au_61* ld duong vd
cfrng giim fi He NOi vdo Tp Hd Chi Minh, deii v6i
cd ba tram chfng ddu nh6 hon c6c hO sd tuong quan
hrong rmg deii vdi c6c giit tri rrung binh rh6ng (bing
2). Cic h€ sei tuong quan R66"_61*u vd R6ana;* ddu
c6 gi6 tri tuong ddi nh6 trong ci hai ndm 2005 vd
2006. Nhu trOn dd nOu, viOc dinh vi
6nh huong cria nhidu ydu rd c6 tinh
(chua kd nhiing ydu tO khOng c6 ng

quydn), trong khi hdm luong hoi nu6c duo. c tinh tr)
m0 hinh c6 tinh todn cdu, do vAy nhi€u dac trung
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dia phuctng dd bi trung binh h6a, tuong quan gita c6c
phdndt dde,ddn v1idiwv sE khong thd t(it nhu tuong
quan hrong ung ddi v6 cic gi6 tri trung binh ttr6ng.

dr r-uAN

C6c kdt qui trong bdi b6o ndy cho thdy viOc x6c
dinh toa dO tuyOt ddi cria cic vi tri quan s6t bing
cic m|y thu GPS hai tAn sO cira hing NovAtel chi
d?t du-d. c d0 chinh xdc cd l-2 m.

Do chinh x6c cfra c6c ph6p x6c dinh toa dQ bing
cong nghe GPS phu rhuoc rdt 16 r€t vdo hdm luong
hoi nudc cfra tdng khi quydn. Tuy nhiOn d0 chinh
x6c cfia m6i thdnh phdn toa d0 x6c dinh duo. c phu
thuOckh6c nhau vdo him luong hoi nu6c tdng cOng.

Thanh phAn thing clung (hodc tuong tu d0 cao) bi
inh huong b6i hdm luong hoi nudc lon hon so vdi
thdnh phdn Bic vd thdnh phdn DOng. Trong didu
kiOn nu6c ta, vio mDa dOng dg dm thdp, inn frucrng
cria tdng khi quydn tdi d0 chlnh xdc cfia ph6p x6c
dinh toa dg bing GPS ciing thdp nhdt. Do vAy tld
tdng dO chinh x6c cla cic ph6p do tric dia bing
c6ng nghO GPS phii ti€'n hanh vdo mia khO (c6c
thilng 12 vd th6ng 1).
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Kdt qui trong bdi b6o cfrng cho thdy ring m0
hinh khi quydn toan cdu c6 thd 6p dung tuong defi

tcit doi vdi virng v! d0 trung binh (khu vuc rri Hud
tr6 ra), viOc do dac tric dia & virng v! do thdp (nr Hud
tr6 vdo) c6 thd sE dua ddn nhtng sai sd l6rn hon, c6c
quy trinh do d4c s€ phii duoc luu i chat che hdn.

Ldi c6m dn : bdi bdo duoc hoan thanh vdi sutro
gifrp kinh phi cria dd tdi nghiOn cftu co bin "Xrl lf
sd lieu 3 tr4m thu GPS li€n ruc dat tai Ha Noi, Hud
vd Tp Hd Chi Minh vdi nhtng img dung co bin
trong nghi€n crlu ndng dO diOn trl tdng c0ng tdng
diOn ly E Vict Nam vi chuydn d6ng v6 Tr6i Da't &
c6c vr)ng quan s6t", md sd 711906.

ru uEu oAN

[] S. BASTIN et al, 2005 : On the use of GPS
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SUMMARY

Estimatlon of the relatlon 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. lt 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 t0.8 m.
The annual variation of the integrated water vapour
is maximum in summer and minimum in winter
also. lt 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.
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