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1. Mé dau

Tang dién ly 14 vang khi quyén nim & khoang
d6 cao tir 50 dén 1500km trén bé mat Trai Dat,
duoc xem la mot nguén nhiéu khi tin hiéu radio
truyén qua n6. Ngay nay cung v6i sy phét trién cua
cong nghé GPS thi viéc nghién clru tang dién ly
cling tro 1én thuén tién va dé dang hon. Mdi vé tinh
GPS truyén thong tin véi myc dich dinh vi duoc
diéu bién trén hai tin s6 song mang v, (1,57542
GHz) va v, (1,2276 GHz), v6i cac dai lugng co
ban do dugc la gia khoang cach code va pha. Dua
vao cac do dac code va pha tuong ting & hai tan sb
s& cho phép rut ra thong tin vé ndng do dién tir
tong cong (Total Electron Content - TEC) doc theo
dudng chuyén tir vé tinh t6i may thu trén mat dat.
Do tang dién ly con 1a mdi truong nhidu loan nén
khi tin hiéu vé tinh GPS truyén qua ving nhiéu
loan mat d6 dién tir c6 gradient 16n s€ bi dao dong
nhanh vé bién d6 va pha, hién tuong nay dugc goi
1a nhép nhay dién ly (ionospheric scintillation).
Nhiap nhay dién ly manh c6 thé gdy nén su giam tin
hiéu, truot vong pha, mat tin hiéu may thu GPS,...
va do d6 s€ anh hudng t6i d6 chinh xac trong phép
do dinh vi bang GPS. Nghién ciru nhap nhay dién
ly 1a vAn dé& méi dang dwoc sy quan tim cia rat
nhiéu nha nghién ctru trén thé gidi, nhim tién toi
du bao nhép nhay dién ly, nang cao hiéu qua cua
hé thdng dinh vi toan cau.

Viét Nam ndm trai dai theo phuong kinh tuyén,
tir vy d6 khoang 8°30°N t6i 23°30°N vy d6 dia ly
(0°30°N t6i 15°30°N vy d6 tir), vi vay tang dién ly
¢ Viét Nam mang dac diém hinh théi dién ly vung
xich dao. Nhim nghién ctru ting dién ly trong vung
nay, theo hgp tac gitra Vién Vat ly Dia ciu (Vién
Khoa hoc va Cong ngh¢ Viét Nam), Truong Dai
hoc Téng hop Rennes 1 va Trudong Vién thong
Qudc gia Brest (Phap), ba tram thu tin hiéu vé tinh
GPS lién tuc da duoc dat tai Ha Noi, Hué va Tp.
Hd Chi Minh tir thang 4/2005. Bai bao nay lan dau
tién gidi thidu két qua nghién ctru bién thién theo
thoi gian ctia ndng d6 dién tir tong cong va nhip
nhay dién ly trong giai doan Mat Troi hoat ddng
yéu tir 2005 dén 2008 sir dung s liéu cac tram thu
GPS ¢ Viét Nam.

2. S6 liéu va phwong phap phan tich

Ba may thu GPS & Viét Nam la loai may thu
hai tAn s6 GSV4004 cua hing NovAtel. Muc dich
chinh ctia GSV4004 13 thu thap sb liéu vé TEC va
nhip nhdy dién ly dbi vdi tat ca cac vé tinh nhin
thdy. Tai mdi thoi diém quan sat, may co thé thu
nhén t6i da ti 11 tin hiéu vé tinh GPS mi C/A va
tu dong xur ly cung cép tép $6 liéu dau ra c6 tén goi
la ISMR véi dinh dang BINARY. Phin mém di
kém PARSEISMR cho phép chuyén tép sb liéu dau
ra sang dang ASCII cho tung vé€ tinh quan sat cung
cAp céac thong sb lién quan dén TEC va nhdp nhay
nhu duoc chi ra trong bdng 1.
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Bang 1. Cac théng sé thu nhan trwc tiép tir may thu

GSV4004
STT Tham s6 Pon vi do
1 Tuan GPS N/A
2 Thoi gian quan sét trong tuan Giay (s)
(TOW)
3  Vétinh PRN N/A
4 Tén tram quan sat N/A
5 Géc phwong vi (Azimuth) bo
6  Goc ngang (Elevation) [25)
7 Ty s6 tin hiéu/nhiéu C/No dB-Hz
8  S,tdng Khéng thér nguyén
9 S, hiéu chinh Khéng thir nguyén
10 Sigmapha 1s Radian
11 Sigma pha 3s Radian
12 Sigma pha 10s Radian
13  Sigma pha 30s Radian
14 Sigma pha 60s Radian

15 Do léch Code/Carrier trung binh Mét

16 Sigma do6 léch Code/Carrier Mét
17  TEC tai thoi gian TOW-45 TECU
18  ATEC tai TOW-60 t&i TOW-45 TECU
19  TEC tai thoi gian TOW-30 TECU
20  ATEC tai TOW-45 t¢i TOW-30 TECU
21  TEC tai thoi gian TOW-15 TECU
22 ATEC tai TOW-30 t&i TOW-15 TECU
23  TEC tai thoi gian TOW TECU
24 ATEC tai TOW-15 t&i TOW TECU
25 L1 Lock Time Giay
26  Channel Status N/A
27 L2 Lock Time Giay
28 L2C/Ng dB-Hz

Ngoai ra, may thu GSV4004 con c¢6 phin mém
Convert4, cho phép chuyén ddi tép s liéu dau ra
sang t¢p dang RINEX véi cac thong s6: C; - gia
khoang cach sir dung ma C/A; P, - gia khoang cach
su dung P-code; L, L, - pha tai hai tn sé; D, D, -
tan sd Doppler; Sy, S, - cuong do tin hi¢u, thoi gian
GPS, vi tri may thu, ) v€ tinh,... duoc sir dung cho
cac myc dich nghién ctru khac nhau.

Vi tri cac may thu GPS ¢ Viét Nam va khoang
che phu tﬁng dién ly quan sat dugc tir ba may thu
nay dwoc chi ra trén hinh 1. Ta nhan thiy ring tram
Ha Noi (21°02, 105°47), ¢6 thé quan sat dugc ving
dién ly c6 vy do dia ly tir 13° dén 27° va kinh d6
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dia 1y tir 97° dén 113°. Tram Hué (16°27, 107°35),
quan sat dugc vung dién ly co vy d6 dia ly tur 9°
dén 23° va kinh d6 dia ly tir 100° d&én 116°. May
thu tai Tp. H5 Chi Minh (10°50, 106°33), quan sat
dugc vung dién ly c6 vy do dia ly tir 3° dén 17° va
kinh d¢ dia ly tir 98° dén 1 14°, nhu vay vdi ba tram
thu GPS nay chung ta co thé thu duoc thong tin vé
ting dién ly trén khip 1anh thd, 1anh hai Viét Nam
va céc vung lan can.
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Hinh 1. Vi tri cac tram thu GPS (chém tron) & Viét Nam va
vét céc vé tinh quan sat duoc tai diém cat tAng dién ly

Theo két qua phan tich trong bai bao trudc [7],
gi4 tri TEC thu duoc truc tiép tir s6 liéu diu ra cua
méy thu GSV4004 khong duoc t6t vi vay chiing toi
khéng st dung cac gia tri TEC nay trong cac
nghién ctru ma tién hanh tinh TEC tir file RINEX.
Phuong phap tinh TEC da duoc gidi thidu chi tiét
trong cac bai bao trudc day [7, 9, 10, 14, 15], dya
trén viéc sir dung cac gia khoang cach do duogc tir
v¢ tinh t&i may thu trén 2 tan sb V| va v,.

Khi nghién ciru cac nhip nhay dién ly, nguoi ta
thuong st dung tham sé bién do nhap nhay dic
trung boi chi sb S,. Gia tri S duoc tinh tir do léch
chuin cta cudng do tin hiéu thu nhan tir vé tinh
(S41) va bién d6 nhiéu (Ss,), thuong duoc tinh
toan trong khoang thoi gian 60 gidy va do dac tai
tan sb v, [3, 4, 7, 13, 14] nhu sau:

S4 :\/Sjr _SjNo (1)



Céc gia tri S;7 va Sy, co thé thu dwoc truc tiép
tir s6 lidu dau ra dé phuc vu cho viéc tinh bién do
nhép nhay dién ly. Ngoai ra, khi nghién ctru nhip
nhay dién ly béng cac may thu loai GSV nguoi ta
phai st dung thém mot gidi han loc cac gia tri S,
gy bdi tin hi¢u nhiéu duong (multipath) dugc xac
dinh nhu sau [17]:

0,652% S, — 0,125 Q)

Oced =

trong d6 S, 1a bién do nhép nhdy tinh dugc tir cong
thtrc (1), opq 12 gidi han phén tach giira nhép nhay
dién ly va nhép nhdy gy bai tin hiéu nhidu duong.
Gi6i han loc nay dugc minh hoa trén Ainh 2, trong
d6 hinh 2a duogc xay dung véi mudi ngay ) liéu
thu lién tuc tai tram Hué trong truong hop khong

0.625x S4-0.125
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c6 nhdp nhay (1-10/8/2006) va hinh 2b d6i vé6i
trudng hop c6 nhip nhay (1-10/4/2006). Nhiing gia
tri S, tinh duoc nam phia trén dudng gidi han thi
duoc cho 1a gy ra bai tin hiéu nhiéu duong, nhirng
gia tri Sy ndm phia dudi duong gidi han dugc cho
1a gay boi nhap nhay dién ly. TAt ca cac gia tri S, &
hinh 2a d&u nim phia trén duong thing gioi han
Oeea, tiC 13 céc gid tri Sy trong trudng hop nay chi
do tin hiéu nhiéu duong khong phai do nhdp nhay
dién ly. O hinh 2b, céc gia tri S, tinh dugc c6 mot
phﬁn O phia trén duong thé“ing Oecq (do hién tugng
nhiéu duong), v mot phan gia tri cic gid tri Sy
nam phla dudi duong thing nay dugc cho 1a giy
boi tang dién ly va duoc sir dung dé nghién ctru
nhip nhay dién ly.

Hinh 2. Gi&i han loc bién d6 nhap nhay twong trng véi hai trwdng hop:
(a) M6i trweng khdng cé nhép nhay va (b) Méi trwéng c6 nhap nhay

3. Két qua va thio luin

Trong nghién ctru nay, khi tinh ndng do dién tur
téng cong va nhdp nhay dién ly, chung toi da su
dung mot gi6i han géc nhin vé tinh 16n hon hodc
bang 20° nhim giam thiéu anh huong giy boi tan
xa hoi nudc, hi¢u ung nhiéu duong thudng manh
v6i cac goc nhin v¢ tinh bé. Sé liéu duoc thu thap
va tinh cho tit ca cac phit & ca ba tram thu va
trong khoang thoi gian 45 thang quan sat s lidu, tir
thang 4/2005 dén thang 12/2008. Khoang thoi gian
nay nam trong giai doan Mat Troi hoat ddng
yéu va nim trong pha di xuong nhu dugc chi ra
trén hinh 3 biéu thi s6 vét den mat troi1 tor 1999
dén 2010.

e e e S e e e B Y ERLA S e
Mggy dem

———— Trungbinh thang
Lam trem

8
P
TR

r
=
=

56 vt Ben

n 1 A

LA
W’m

Al g

ol 1 T BT ..|\1%ML e o
2000 2002 anod 2008 2008 o aniz
Him

Hinh 3. Vét den Mat Troi tir ndm 1999 dén 2010
[http:// www.sidc.be

3.1. Bién thién ngay dém ciia TEC

Dé nghién ciru bién thién ngay dém cta tham
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a tri TEC duoc

ong cong, cac gia
tinh ¢ tat ca cac thoi diém quan sat (khoang cach

dién tir t6 0

do

sO nong

It
A

do dac 30 gidy), sau do s€ duoc tinh trung binh

thang va két qua dwoc biéu thi trén hink 4.

(c) Tp. H6 Chi Minh
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Hinh 4. Bién thién ngay dém TEC trung binh thang tai:

2008

én

(a) Ha Nbi, (b) Hué va (c) Tp. H Chi Minh tir 2005 d

ot xu thé bién thi

dém chung cua TEC la dat gia tri cuyc dai vao

A

én ngay

A

ay m

Hinh 4 cho th

dém TEC cuc dai ¢ vung dinh di thuong dién ly va

cuc ti€u tai vung xich dao tur.

khoang 7h00 UT (tac 14h00 dia phuong), mdt cuc

ua cia TEC

~

r

3.2. Bién thién theo m

Hinh 5 biéu thi bién thién ngay dém trung binh
thang ctia TEC cho khoang thoi gian 45 thang sd
lidu tai Ha Noi, Hué va Tp. H5 Chi Minh.

tiéu vao khoang 22h00 dén 23h00 UT (tir 5h00 dén
6h00 dia phuong). Bién d6 ngay dém cua TEC 16n

nhit tai tram Ha Noi, tiep dén tai tram Hué va tha”ip

nhét tai Tp. HO Chi Minh, nghia 1a bién do ngay
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Hinh 5 cho thay TEC thé hién mét xu thé bién
thién mua rét rd, dat cuc tri vao thoi ky phén diém
hang ndm: xuan phédn (thang 3-4) va thu phan
(thang 9-10). Trong pha hoat dong Mat Troi dang
xem xét ta nhan théy cuc dai xudn phéan 16n hon
cuc dai thu phan. Bién 46 TEC phu thudc vao vi tri
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« Hinh 5. Buong dang tri TEC bién thién ngay dém
trung binh thang (a) tai Ha Nai, (b) tai Hué va
(c) tai Tp. HS Chi Minh tir thang 4/2005 dén 12/2008

tram quan sat (1on nhét tai tram Ha Noi, tiép dén1a
tram Hué va nho nhat quan sat dugc tai Tp. HO Chi
Minh) nhu da trinh bay ¢ phan trén. Hinh 5 con
cho théy mot xu thé phu thuéc vao mic do hoat
dong Mat Troi cua TEC, so sanh chudi sb liéu tir
2005 dén 2008 tai mdi tram ta nhan thiy bién do
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TEC ciing giam dan theo muc do hoat dong cua
Mit Troi tir 2005 (R ~ 35) dén 2008 (R =~ 5) nhu
duoc chi ra trén hinh 3. Kiéu bién thién mua cua
TEC nhu vay tuong tu bién thién mua cia tan sd
t61 han cua 16p F2 cua tang dién ly (f,F2) thu duoc
tir thim do thang dung tang dién ly [11].

3.3. Ddc trung xuit hi¢n theo thoi gian ngay dém
ciia nhap nhay dién ly

Hinh 6 biéu dién tan sudt xuat hién ngdy dém
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Dé 1y giai cho hién tugng quan st thiy & trén,
ching ta s& tim hiéu vé qué trinh vat 1y phat sinh
nhép nhay dién ly trong ving xich dao. Vo thoi
gian ban dém, mat do plasma va dong hoc truong
dién trong ving E giam, dong thoi dinh di thuong
dién ly mat dan, trong khi d6 tai thoi gian nay dong
hoc trudng dién bit dau phat trién trong ving F.
Vi su suy giam mat do ion trong vung E sau khi
Mat Troi lan va sy phat trién truong dién trong
vung F lam hinh thanh gradient mat d¢ plasma
thing ding hudng 1én nguoc voi hudng cia trong
luc trong vung day cua 16p F. Trang thai nay goi la
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ctia nhap nhay theo hai muc: nhip nhay trung binh
(S4> 0,4 & S, < 0,6) va nhap nhay manh (S4 > 0,6)
quan sat dugc trong nam 2006 tai ba tram Ha Noi,
Hué va Tp HO Chi Minh. Chung ta c6 thé thiy
nhép nhay chu yéu xuat hién vao ban dém (tir 20h
dén 24h dia phuong). Tai tram Ha Noi (tram nam
dudi dinh di thuong), nhdp nhay xuét hién nhiéu
hon ca vé tan sudt 1an do 16n so voi hai tram con
lai, tiép dén 1a tram Hué (tram nam gﬁn dinh di
thuong) va nhip nhay xuét hién it nhét tai Tp. H)
Chi Minh (tram ndm gﬁn xich dao).
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« Hinh 6. Tan suét xu4t hién ngay dém cua
nhap nhay theo hai mirc cwéng do trong ndm 2006
quan sat dwoc tai: (a) Ha Noi, (b) Hué va
(c) Tp. HA Chi Minh

trang thai bat 6n dinh Rayleigh-Taylor va 1a nguyén
nhan phat sinh cac di thuong mat do trong tﬁng dién
ly viing xich dao. Su phat trién khong tuyén tinh ciia
cac bat 6n dinh nay dan dén sy hinh thanh cac ving
suy giam dién ly 16n, hién tugng nay thuong quan
sat thay trong ving dién ly xich dao va goi 1 plasma
bubble [14, 15]. Céac gradient trén cac go suy giam
mat d6 phat sinh cc nhiu loan ty 1¢é nhé, ddy chinh
1a nguyén nhan gy ra cac nhip nhay bién do trung
binh va manh xuit hién trong ving xich dao vao
thoi gian ban dém va thuong xuyén hon tai ving
dinh di thuong nhu duoc chi ra o trén.



3.4. Dic trung xudt hién theo mua ciia nhip
nhdy dién ly

Chung t6i tién hanh thong ké su xuét hién nhip
nhay theo d¢ 16n cho tung thang trong nam va cho
chudi sb liéu tir 2005 dén 2008, két qua duoc chi ra
trén hinh 7. Ching ta c6 thé thay rang tan suat xuat
hién nhép nhdy ciing thé hién mot xu thé mua rat
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13, nhip nhay xuat hién nhiéu vao thoi ky phan
diém (thang 3-4 va thang 9-10). Pic trung xuét
hién theo mua cta nhdp nhay ciing gan nhu dic
trung bién thién theo mua ctia ndng do dién tir tong
cong da chi ra trong hinh 5. Tan sudt xudt hién
nh?ip nhay dién ly ciing phy thudc vao mirc d§ hoat
dong cua Mat Troi, nhép nhay xuét hién nhiéu hon
khi Mat Troi hoat dong manh.

—t
1112

Hinh 7. Théng ké sw xuét hién nhap nhay theo tirng thang trong nam va theo d6 I6n tai Ha Noi (trai),
Hué (gitra) va Tp. H6 Chi Minh (phai)
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4. Két luan

Tir cac két qua nghién ctru bién thién theo thoi
gian cua ndng do dién tr va nhip nhay dién ly sir
dung $6 liéu ba tram thu GPS & Viét Nam, trong
giai doan Mat Troi hoat dong yéu 2005-2008 co
thé rat ra mot s6 két luan sau:

- Tién trinh bién thién ngay dém cua néng do
dién tir tong cong tang dién ly & khu vuc Viét Nam
dat gia tri cuc dai vao khoang 14h00 trua dia
phuong va dat cyc tiéu vao 5h00 sang dia phuong.
Bién d6 ngay dém TEC bién thién theo mua rét rd
rét, dat hai cyc dai vao thoi ky phan diém hang
nam véi cuc dai xuan phan 16n hon cuc dai thu
phén trong giai doan 2005-2008.

- Tan suét xuit hién nhip nhay dién ly phu
thudc vao thoi gian trong ngay, nhip nhay chu yéu
xuit hién vao ban dém (sau 21h LT) va rat hiém
khi xudt hién ban ngay. Tan suit xudt hién nhép
nhdy cling thé hién dac trung mua, dat cuc dai vao
thoi ky xuan phan va thu phan.

- Blen do ngay dem cua nong d6 dién tir tong
cong va tan sudt xuit hién nhip nhay dién ly phu
thuoc vao mic do hoat dong cua Mat Troi, giam
dan tir nim 2005 dén 2008 va phu thudc vao vi tri
tram quan sat, 16n nhat tai tram Ha Noi (tram ndm
duéi dinh di thuong dién ly xich dao), tiép theo la
tram Hué (tram nim gﬁn dinh di thuong) va nho
nhéit tai tram & Tp HO Chi Minh (tram ndm gin
xich dao).

L&i cdm on: Bai bao duge hoan thanh véi sy hd
trg kinh phi cua dé tai cip nha nudc trong chuong
trinh nghién ctu vii try “Ung dung cong nghé vii
tru dé nghién ctru danh gia anh huong cua tang
dién ly va ting khi quyén t6i do chinh xac khi st
dung tin hi¢u v€ tinh ¢ khu vyc Viét Nam” va
dé tai co ban mi sb: 105.01.42.09 cia Quy phat
trién KHCNQG-NAFOSTED.
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SUMMARY

Temporal variations of the total electron content and ionospheric scintillation
from the continuous GPS data in Vietham

Vietnam lies in the equatorial region, encompasses the latitude region from about 8°30'N to 23°30’N geographical
latitude (0°30’N to 15°30’N geomagnetic latitude). To study the ionosphere in the equatorial region, in the framework of
the scientific co-operation between the Institute of Geophysics (Vietham) and University of Rennes 1 and National
School of Telecommunication of Brest (France), three dual frequency GPS receivers were installed in Vietham since
April 2005: at Hanoi (21°02N) - a station under the equatorial ionospheric anomaly crest, at Hue (16°27N) - a station
near the anomaly crest region, and at Ho Chi Minh city (10°50N) - an equatorial station. This paper presents the studied
results of the temporal variations of the total electron content (TEC) and ionospheric scintillation using the GPS
continuous data in Vietnam during the low solar activity period of 2005-2008. These results show that: the diurnal
variation in TEC is reach of one maximum value around 14h LT and one minimum value at 5h LT, the occcurent of
scintillation as a function of time in the day, almost occurs at night time in this region. Both of TEC and ionospheric
scintillation present the seasonal variation, peaking on equinox months. The studied results also show the dependence
of TEC and ionospheric scintillation on the solar activity and the observation stations.

689



