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Tém tit
GNSS-RO duoc goi GNSS vo tuyén che khudt la mot ky thuat vién tham vé tinh,
trong dé cdc vé tinh GNSS truyén tin hiéu di qua bau khi quyén cia Trdi dat sé bi khiic
xa va dwoc nhdn boi mét may thu GNSS trén vé tinh qui dao trdi dat thap (LEO). GNSS-
RO cung cdp hé so khiic xa khi quyén chinh xdc. Ky thudt vé tuyén che khudt RO la mét
ky thudt méi dwoc danh gid cao va dwoc rong rai dé nghién ciu bau khi quyén Trdi
ddt. Trong nghién civu nay tdp trung vdo viéc g dung GNSS-RO dé woc tinh nhiét do
va dg cao tang doi heu la nhitng thong sé khi quyén quan trong cho khu viee Vu Gia - Thu
Bon. Dit liéu GNSS-RO sir dung tir cdc chirong trinh GRACE, MetOP va COSMIC tir
thang 1 nam 2008 dén thang 12 nam 2012. Két qua tinh toan xdc dinh nhiét do vao do
cao tang doi leu trong khu vue ¢6 gid tri 16,426 + 0,440 km va 195,5 + 1,8 K.
Tiwr khoa: GNSS-RO; Do cao; Nhiét do; Téng ddi lu.
Abstract
Determine the temperature and altitude of the troposphere by using GNSS radio
occultation data in Vu Gia - Thu Bon
GNSS-RO is an active limb sounding technique, in which GNSS satellites transmit
signals passing through the Earth’s atmosphere and received by a GNSS receiver on
low earth orbiter (LEO) satellite. GNSS- RO provides accurate atmospheric refractivity
profiles. The RO technique is a highly appreciated and widely used new technique for
studying the Earth’s atmosphere. In this study, we focus on applying GNSS-RO data
to estimate troposphere temperature and altitude, which are important atmospheric
parameters for the Vu Gia - Thu Bon area. GNSS-RO data used from GRACE, MetOP
and COSMIC programs from January 2008 to December 2012. Calculation results

determine the temperature into the troposphere altitude in the area with a value of
16.426 = 0.440 km and 195.5 = 1.8 K.

Keywords: GNSS-RO; Altitude; Temperature; Troposphere.

1. Gidi thiéu

GNSS-RO dugc goi GNSS vo tuyén
che khuét 1a mot k¥ thuat vién tham vé

dat voi do phan giai doc cao va pham vi
bao phii toan cau phuc vu cho nghién ctru
khi quyén va khi tuong cua Trai dat [2,
3]. Tin hi€éu GNSS tham nhap vao bau khi

tinh st dung cac phép do dinh vi dan
duong GNSS (GPS) do cac v¢ tinh quy
dao Trai dat th?ip nhan dugc dé mé ta
bau khi quyén va tang dién ly cua Tréi
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quyén cua Trai dat va sau d6 dugc vé tinh
LEO thu dugc. Tin hi€u bi bé cong trong
qua trinh tham nhdp do gradien khuc xa
khi quyén mot ham cua céc thong sb khi
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quyén nhu ap suat, nhiét do, hoi nudc va
goc udn cua tin hiéu dugc xac dinh [4, 7].
Khi biét goc ubn cua tin hiéu, vi tri va van
toc clia v¢ tinh LEO va vé tinh GNSS thi
c6 thé truy xuét cac thong sb khi quyén.
K¥ thuat RO c6 nhiéu vu diém nhu pham
vi bao phu toan cau, d6 phan giai doc cao
va tinh 6n dinh 1au dai, bu dip cho nhiing
thiéu sot cua cac phuong phap quan sat
truyén thong [7]. Bén canh d¢, ving 13i
ctia k¥ thuat RO dé do khi quyén 1a tir 7
dén 25 km hoan toan phu hop véi viée xac
dinh nhiét d0 va do cao cua téng ddi luu.

Nghién clru nay tap trung vao viéc
ung dung GNSS-RO trong k¥ thuat quan
trac khi quyén dé tinh nhiét d6 - d6 cao tang
d6i luu cho Vu Gia - Thu Bon theo phuong
phap ti 1€ troi. Viée xac dinh nhiét do va do
cao tang ddi luu cho ca 3 hé théng GNSS-
RO do6 1a GRACE, MetOP va COSMIC tu
ndm 2008 dén nam 2012 trén luu vuc Vu
Gia - Thu Bén. Dit liéu tang ddi luu cua
khu vuc duge xac dinh dua trén két qua
tinh trung binh cta 3 hé thong.

2. Phuwong phap xac dinh nhiét do
va do cao tang doi luu bang GNSS-RO

Ky thuat GNSS (RO) dua trén cac
phép do tan sb kép chinh xac dugc thuc
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hién boi bo thu GNSS trén vé tinh tim thap
(LEO). Anh hudng ctia tang ddi Iuu 1én tin
hiéu GNSS duoc chia thanh hai phan.

Thanh phan thtr nhat 13 su giam tdc
d6 lan truyén cua tin hiéu GNSS trong
vung c6 mat d§ hitu han so vdi vung co
mat do trong chan khong, dan dén ting
thoi gian tin hi¢u dén duoc may thu. Su
gia ting thoi gian nay c6 thé duogc biéu thi
bang d6 dai dudng truyén vuot qua, din
dén do tré quang hoc.

Thanh phan tht hai lam tin hiéu di
theo duong cong thay vi dudng thang do
tac dong khuc xa ciia mat do thay doi cua
khi quyén (dinh luat Snell) dan dén do
tré hinh hoc. Do hién tuong khuc xa, cac
tin hiéu GNSS ma cac v¢ tinh LEO nhan
duoc sé bi tré va duong di tia ciia chung
hoi bi cong khi di qua cac 16p khac nhau
ctia khi quyén. Su cham tré trong tin hiéu
nhan dugc bdi vé tinh LEO dugc quan sat
1a mot su khac biét vé pha va bién do, tir
d6 su tré pha dugc ddo nguoc véi hién
tugng khuc xa khi quyén bang cach s
dung phép bién d6i Abel. Tin hiéu GNSS
s€ bl bé cong tir may phat GNSS va vé
tinh dia tinh khi tin hiéu di qua bau khi
quyén va tang dién ly cua Trai dt.

Hinh 1: So do hinh hoc ciia GNSS-RO [6]
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Theo nguyén tic cua Bouguer tin
hiéu truyén qua moi trudng duoc xac dinh
theo cong thuc:

rn(r)sing = a = const

(1)

Trong d6: r la khoang cach tur tam
ciia duong cong ctia khi quyén, n(r) 1a
chiét suét 1a goc cua tia t6i va vector chi
t6i tim duong cong a. Tai diém thap nhat
cua quy dao r, goc = 90° va (1) thanh

2)

Phuong trinh (2) rat hitu ich khi xé4c
dinh phép do do cao phd bién lién quan

r,n(rt):a

dén diém tiép tuyén: Do cao tiép tuyén cua
duong thang (SLTA). SLTA 1a chiéu cao
ciia mot duong thang tuong twong giira
may phat va may thu, dugc do tai r. Nhu
véy, SLTA bang 0 c6 nghia la dudng ngam
giita cac vé tinh tiép tuyén voi bé mat Trai
dat va SLTA am c6 nghia 1a dudng ngdm
ndm dudi bé mat Trai dét.

Gia dinh vé hinh hoc quang hoc cho
phép ching ta mé ta goc udn ciia mot tia
bang cach str dung bién ddi Abel. Gia sir
tia di qua mot vat thé ddi xing hinh cau
c6 tinh chét khuc xa duoc md ta boi n(r),
goc ubn dugce xac dinh [6]:

a(a)=-2a Ldn 1

. ndr \/r2n(r)2 -a

=dr (3)

Tuong tu nhu vay, néu cho trudc goc
udn a(a), bién doi Abel, chiét suit duoc
xac dinh theo cong thuc [6]:

n(a,) =ex 1]2 a(a) da 4)

2 2
Taqa —a

Chung ta c6 thé xac dinh duoc:
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a,
]/'1 =
n(a,)

Mot diéu quan trong can luu ¥ ring
khi thao luan vé khi quyén thi cong dong
cac nha khoa hoc thuong noéi téi khic xa
N thay thé cho chiét suat n va chang c6
mdi quan hé nhu sau:

N=n-1).10°
Cac thong s6 khi quyén nhu nhiét
do, ap suat va mat do khong khi dugc
tinh toan tir do khuac xa N duge thé hién
bang phuong trinh:

Trong d6: P, va P lan luot 13 4p suat
riéng phan ctia khong khi kho va hoi nude
tinh bang (mbar); Z ,VaZ lacaché sO nén
khong ly tudng tuong ung, ¢ trang thai khi
1y tuéng hé sO nén 1a béng mot; T 1a nhiét
d6 khi quyén tinh bang K. Cac gia tri tiéu
chudn cho cac hé sb trong biéu thirc (5) 1a
K,=77,643 K/hPa, ,=3,75463-105 K2/hPa,
va k,=71,2952 K/hPa va h¢ sO nén ¢o thé
nho hon t6i 0,05 % so v6i hé sé don vi trong
cac phan dic hon cia bau khi quyén [1].

Thanh phan thtr nhat phia bén phai
clia phuong trinh (5) xét trong diéu kién
khi quyén trung tinh kho, phu thudc chu
yéu vao khong khi khé va cling 1 thanh
phan khong ludng cuc cua hoi nudc. Tir
thanh phan nay, cac mat cit thang dung
vé nhiét d6 va ap sudt tir tin hiéu GNSS
duoc xac dinh.

Thanh phan thi hai va thir ba phia bén
phai ctia phuong trinh (5), dugc goi 1a thanh
phén uGthodc am, phu thudc vao thanh phén
ludng cuc cta hoi nudc. Khi do am khong
dang ké, s6 hang thir hai va thir ba ¢ vé phai
trong biéu thirc (5) bién mat va & trang théi
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khi ly tudng, d6 khuic xa ti 1€ thuén véi mat
doé khong khi. St dung phuong trinh cta
trang thai dbi voi mot loai khi 1y tuong va
gia st trang thai can bang thiy tinh, biéu
d6 ap suat kho thu dugc bang cach tich hop
mat phién ban ctia phuong trinh thiy tinh tir
mot ranh gidi phia trén noi ap suat dugc gia
dinh 1a da biét:

dinP _ g(H)N(H)

dH  Rk,P(H)

(6)

O day, H la d0 cao muc nudc bién
trung binh, g(H) 1a gia téc trong truong
va R 1a hang s6 khi d6i v6i khong khi kho.
Nhiét do kho dugc tinh tir &p suét kho va
do khuc xa quan sat dugc (st dung phuong
trinh (5) va bo qua thuat ngtr “uot”).

Sau khi xac dinh duoc nhiét do tang
dbi luu doc theo chiéu cao viée trich xut
d0 cao cua t'?mg ddi luu c6 thé duogc xac
dinh. B0 cao t?mg ddi luu duge xac dinh 1a
d6 cao cua khoang lang tang d6i luu (khu
vuc ranh gidi giita tang d6i luu va tang
binh luu). Vige do sy thay ddi nhiét do theo
d6 cao trong tang ddi luu va tang binh luu
gitp nhan ra vi tri ciia khoang lang déi luu.
Tai tang d6i luu thi nhiét d6 giam theo do
cao nhung nguoc lai, trong tang binh luu
thi nhiét 46 ban dau gitr & mirc khong doi
101 sau do lai tang lén theo d6 cao. Khu vuc
ctia khi quyén ma ti 1& giam nhiét thay doi
dau tir duong (tang ddi luu) sang am (tang
binh luu) dugc xac dinh nhu 1a khoang
lang dbi luu. Vi thé, khoang ling d6i luu
14 16p nghich nhiét va & ddy chi co rat it sy
pha tron giira hai ting ctia khi quyén.

T mat cit doc cua nhiét do tﬁng doi
Iuu, do cao tﬁng ddi luu duge xac dinh
dwa trén dinh nghia nhiét dugc cung cap
bo1 WMO [8]. WMO dinh nghia dg cao
cia tang d6i luu 1a “muc thap nhat ma
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gradient nhiét do giam xudng con 2 K/
km hodc it hon, v6i diéu kién téc d giam
di trung binh gitta mirc ndy va tat ca cac
mtrc cao hon khac trong vong 2 km khong
vuot qua 2 K/km”. Ngoai WMO, ciing c6
mét sd dinh nghia khac vé do cao t'ﬁmg
dbi luwu tap trung vao hanh vi cua cac dai
lugng dong luc hoc hodc cac thay doi vét
cua khi. Tuy nhién, phuong phap dugc su
dung phé bién nhit dé xac dinh vi tri cua
tang doi luu van 14 tiéu chi cia WMO.

Can luu y rang sy suy giam nhiét do
& muc ngudng cia WMO c6 thé xay ra &
nhiéu vi tri do cao khi quyén (dac biét trén
cac vung vi d§ trung binh, vung cyc va
tham chi ca ¢ vung nhiét d&1) nhung ¢ day
chi xem xét dén vi tri c6 gradient nhiét do
thap dau tién. Toc do suy giam nhiét do
dugce tinh tir 500 hPa dén 70 hPa, tuong
ung voi do cao trung binh khoang 6 km va
19 km, va dugc dua ra boi [5]:

or T, -T,
= ()

0z z,, -z

1

F(Z,-) =

Trong do: T va z lan luot 1a nhiét
dd va do cao trén muc nude bién. Theo
WMO (1957), néu (T ) > T, trong d6

T, 0 = -2K/km, thi cac di€u kién sau can

xem xé&t:

- Téc do suy giam nhiét do trung binh
gitraz va(z_,km)colonhon T, khong?

- Néu n6 thoa mén diéu kién trén, tdc
do suy giam nhi¢t do trung binh gitra céc
lép (Zi+1’ Zi)’ (Zi w4 +1) va (Zi w4 +2) phal
16n hon T, , trong khi gia tri suy giam
nhiét do trung binh gitra céac 1op (z, z,_)),
(z_»2_,) va(z_y,z_,) phainho hon T, .

Néu hai diéu kién nay duoc dap ung
thi vi tri d6 cao (z,) co toc do suy giam
nhiét do trung binh dau tién dugc chon 1a
d6 cao tang ddi luu.
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Trong trudong hop c6 nhiéu mic do
cao dap ung cac tiéu chi nay, ting ddi luu
duoc gan cho vi tri xuét hién thép nhit.
Dé tranh d6 cao tang ddi luu cao hoic
thip phi thuc t& va dé ting téc do tinh
toan, pham vi tim kiém cua thuat toan
duoc gidi han tron g khoang tir 550 hPa
dén 75 hPa (khoang 4 - 19 km).

3. Khu vwe nghién ctru va dir liéu

Vu Gia - Thu Bon 1a mot trong chin
luu vuc 16n nhat tai Viét Nam, nam &
14°57°10” dén 16°16°50” vi do Bic,
107°53°50” dén 108°12°20” kinh do
Pong. Dé xac dinh d6 cao ting ddi luu
tor dir licu GNSS-RO do st ménh vé tinh
GRACE, MetOp va COSMIC cung cap
trong vong 60 thang trong khodng thoi
gian kéo dai tir thang 01 nam 2008 dén
thang 12 ndm 2012.

Cac san pham dir liéu RO tir cac vé
tinh duoc nhoém theo cép do dur liéu (cép
0, 1A, 1B, 2A, 2B, 2C hoac 3). Tuy tung
muc dit liéu nhit dinh ma chira danh sach
cac bién dir liéu riéng biét. Trong nghién
ctru nay sir dung dit liéu & cap 1B.

4. Két qua va thao luin

4.1. Nhiét dp va dé cao ting doi luu
xdc dinh tur dir lieu MetOp, GRACE va
CosSMIC

Nhiét d6 tang d6i luu sé duoc lay tai
vi tri d0 cao tﬁng ddi luu va dd cao téng ddi

luu ctia khu vuce nghién ctru dugce xac dinh
tur dir liéu GNSS-RO cua vé tinh MetOp,
GRACE va COSMIC tu thang 01 nam
2008 dén thang 12 nam 2012. Két qua duoc
thé hién trong Bang 1. D6 cao tang dbi luu
duoc xac dinh tir dir lifu GNSS-RO cua vé
tinh MetOp c6 gia tri thap nhat 1a 15,842
km vao thang 8 nam 2008, twong ing véi
gia tri nhiét do tai vi tri do cao nay la 198K
va gid tri cao nhét 1a 17,265 km vao thang 2
nam 2010, twong trng véi nhiét do 1a 192K.
Do cao tang ddi luu trung binh cac nim
dugc xac dinh tr dir li¢u MetOp co gié tri
cao nhét vao thang 2, thdp nhét vao thang
7 va diéu nay nguoc véi gia tri nhiét do
ctia tang d6i luu. DPbi v6i d6 cao tang ddi
luu xac dinh tir vé tinh GRACE cho thiy
gid tri o cao nam trong khoang tir 15,875
km dén 17,176 km tuong tng véi gia tri
thap nhat dugc xac dinh vao thang 7 nam
2008 va gia tri cao nhét duoc xac dinh tai
thang 3 nam 2010. Trong thoi gian nghién
cuu, nhiét do t?mg ddi luu duge xac dinh
tur dir lidu GRACE c6 gia tri kha tuong
dong tir 195,5K + 0,2K v&i gia tri thap nhat
vao nam 2012 va cao nhét 1a nam 2012.
Tur thang 01 nam 2008 dén thang 12 nam
2012 tir dir li¢u vé tinh COSMIC xéc dinh
dugc gia tri do cao trung binh 1a 16,448
km va nhi¢t do trung binh 1a 195,5K v6i do
cao thap nhat 1a 15,885 km tai thang 7 nim
2010 tuong tmg véi nhiét do 1a 198K va
dd cao cao nhat 1a 17,030 km vao thang 01
nam 2010 voi nhi¢t do twong g 1a 195K.

Bing 1. Dit liéu nhiét dp va dp cao tang déi luu dwoc xdc dinh tiv dir ligu MetOp, GRACE
va COSMIC tir nam 2008 - 2012 (H- d¢ cao, T- nhiét dj)

Thing | D08 | T-08 | H-09 | T-09 | H-10 | T-10 | H-I | 11| H-12 | T-12

(km) | (K) | (km) | (K) | (km) | (K) | (km) | (K) | (km) | (K)

1-MetOp | 16,594 | 195 | 16,627 | 195 | 16,901 | 193 | 16,527 | 195 | 16,667 | 194,5

2-MetOp | 16,637 | 194 | 17,053 | 192,5 | 17,265 | 192 | 16,488 | 194,5 | 16,706 | 194,5

3-MetOp | 16,661 | 193,5 | 16,727 | 194,5 | 17,020 | 194 | 16,527 | 195 | 16,636 | 195

4-MetOp | 16,442 | 195 | 16,658 | 1955 | 16,679 | 195 | 16,715 | 194,5 | 16,721 | 195,5
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Thing H-08 | T-08 | H-09 | T-09 | H-10 | T-10 | H-11 | T-11 | H-12 | T-12
(km) | K) | (km) | (K) | km) | (K) | (km) | (K) | (km) | (K)
5-MetOp | 16,433 | 196 | 16,387 | 197 | 16,637 | 196 | 16,532 | 195,5 | 16,479 | 195,5
6-MetOp | 16,086 | 197 | 16,281 | 196,5 | 16,294 | 197 | 16,322 | 196,5 | 16,338 | 196,5
7-MetOp | 15,899 | 197 | 16,061 | 197,5 | 16,030 | 198 | 16,007 | 197 | 16,006 | 197
8-MetOp | 15,842 | 198 | 16,070 | 197 | 16,032 | 197 | 16,025 | 197 | 16,091 | 196
9-MetOp | 16,079 | 196 | 16,259 | 196 | 16,097 | 196,5 | 16,115 | 196,5 | 16,085 | 196
10-MetOp | 16,125 | 196 | 16,496 | 194,5 | 16,193 | 196 | 16,213 | 196 | 16,492 | 194
11-MetOp | 16,569 | 195 | 16,410 | 195 | 16,318 | 196 | 16,283 | 195,5 | 16,584 | 194
12-MetOp | 16,617 | 195 | 16,889 | 194 | 16,434 | 196 | 16,454 | 196 | 16,695 | 194,5
TB,, 16,332 | 195,6 | 16,493 | 195,4 | 16,492 | 195,5 | 16,351 | 195,8 | 16,458 | 195,3
1-GRACE | 16,668 | 194,5 | 16,646 | 195 | 16,938 | 193 | 16,492 | 195 | 16,496 | 195
2-GRACE | 16,682 | 194 | 16,858 | 193 | 17,141 | 193 | 16,489 | 194,5 | 16,550 | 194
3-GRACE | 16,693 | 193,5 | 16,506 | 195,5 | 17,176 | 193 | 16,595 | 195 | 16,886 | 194
4-GRACE | 16,257 | 195,5 [ 16,646 | 195 | 16,729 | 195 | 16,725 | 194,5 | 16,641 | 196
5-GRACE | 16,540 | 195,5 | 16,245 | 197 | 16,541 | 196,5 | 16,517 | 195,5 | 16,581 | 195
6-GRACE | 16,293 | 196,5 | 16,080 | 197 | 16,249 | 197 | 16,330 | 196,5 | 16,140 | 197
7-GRACE | 15,875 | 197 | 16,087 | 197,5 | 16,007 | 198 | 15,935 | 197,5 | 15,943 | 197,5
8-GRACE | 15,922 | 197 | 15980 | 197 | 16,005 | 197 | 15,973 | 197 | 16,155 | 196
9-GRACE | 16,070 | 196 | 16,260 | 196 | 16,088 | 196,5 | 16,129 | 196,5 | 16,090 | 196
10-GRACE | 16,166 | 196 | 16,500 | 194,5 | 16,234 | 196 | 16,304 | 195 | 16,450 | 194,5
11-GRACE | 16,377 | 196 | 16,483 | 195 | 16,404 | 195 | 16,385 | 195 | 16,592 | 194
12-GRACE | 16,549 | 195,5 | 16,755 | 194 | 16,273 | 196,5 | 16,461 | 196 | 16,460 | 195,5
TB, 16,341 | 195,6 | 16,421 | 195,5 | 16,482 | 195,5 | 16,361 | 195,7 | 16,415 | 195,4
1-COSMIC | 16,979 | 194 | 16,918 | 194 | 17,030 | 193 | 16,627 | 195 | 16,523 | 195
2-COSMIC | 16,538 | 194,5 | 16,981 | 193 | 16,950 | 193 | 16,965 | 193 | 16,929 | 193,5
3-COSMIC | 16,798 | 193 | 16,758 | 194 | 16,726 | 194,5 | 16,832 | 194 | 16,584 | 195
4-COSMIC | 16,547 | 195 | 16,613 | 195 | 16,673 | 195 | 16,696 | 194,5 | 16,489 | 196
5-COSMIC | 16,535 | 195 | 16,405 | 196 | 16,577 | 196 | 16,489 | 195,5 | 16,297 | 196,5
6-COSMIC | 16,120 | 197 | 16,122 | 197 | 16,125 | 197,5 | 16,307 | 196,5 | 16,167 | 197
7-COSMIC | 16,092 | 197 | 16,006 | 198 | 15,885 | 198 | 16,025 | 197 | 15930 | 197.5
8-COSMIC | 15,927 | 197 | 15,997 | 197 | 16,210 | 197 | 16,087 | 196,5 | 16,058 | 196
9-COSMIC | 16,193 | 196 | 16,031 | 197 | 16,029 | 197 | 16,234 | 196 | 16,137 | 196
10-COSMIC | 16,497 | 195 | 16,324 | 195 | 16,281 | 196 | 16,223 | 196 | 16,338 | 194,5
11-COSMIC | 16,520 | 195,5 | 16,607 | 195 | 16,394 | 196 | 16,578 | 195 | 16,333 | 195,5
12-COSMIC | 16,751 | 195 | 16,777 | 194 | 16,562 | 195 | 16,861 | 195 | 16,674 | 194,5
TB, 16,458 | 195,3 | 16,462 | 1954 | 16,454 | 195,7 | 16,494 | 195,3 | 16,372 | 195,6

4.2. Nhiét dp va dé cao tang doi luu
khu vuc Vu Gia - Thu Bén

Nhiét do va do cao tang ddi luu cia
ca khu vuc duoc xac dinh bé‘mg trung binh
clia d6 cao tang ddi luu duoc xac dinh tir
dir licu GNSS-RO cua 3 v¢ tinh MetOp,
GRACE va COSMIC, két qua dugc trinh

bay trong Bang 2. Tur s6 liéu Bang 2 va
Hinh 2 cho thdy d¢ cao tang d6i luu cia
khu vuc c6 gia tri thép nhét 1 15,897 km
vao thang 8 ndm 2008 tuong Ung vo1 gia
tri nhiét d6 1a 197,2 va gia tri cao nhat 1a
17,119 km vao thang 2 nam 2010 vo1 gia
tri nhiét do 1a 192,7. C6 thé thiy rang do
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cao tang d6i luu tinh theo gia tri trung
binh tir thang 01 ndm 2008 dén thang 12
nam 2012 1a 16,426 km, gia tri d§ cao
tang d6i luu thay d6i theo cac thang véi
gia tri cao vao thang 1, 2, 3, 4, 5 va thang
11, 12, gia tri thdp hon gié tri trung binh

vao cac thang 6, 7, 8, 9, 10. Trai ngugc
v6i do cao, cac thang c6 nhiét do ting dbi
luu cao hon gia tri trung binh 195,5K 1a
va0 5, 6, 7, 8 va 9, con nhiét do thap hon
gia tri trung binh 1a vao thang 1, 2, 3,4 va
thang 10, 11, 12.

Bing 2. Dit ligu nhiét dp va dp cao tang doi lwu ciia khu vwe tiv nim 2008 - 2012
(H- dj cao, T- nhiét dj)

N H-08 | T-08 | H-09 T-09 H-10 | K-10 | H-11 | K-11 | H-12 | K-12
(km) | (K) | (km) X) (km) | K) | (km) | (K) | (km) | (K)
1 116,747 | 194,5 | 16,730 | 194,5 | 16,956 | 193,0 | 16,549 | 195,0 | 16,562 | 195,0
2 116,619 | 1940 | 16,964 | 193,0 | 17,119 | 192,7 | 16,647 | 194,0 | 16,728 | 194,3
3 116,717 | 193,5 | 16,664 | 194,7 | 16,974 | 194,0 | 16,651 | 194,5 | 16,702 | 194,7
4 | 16,415 ] 1950 | 16,639 | 1953 | 16,694 | 1950 | 16,712 | 194,5 | 16,617 | 196,0
5 116,503 | 1953 | 16,346 | 196,7 | 16,585 | 196,0 | 16,513 | 195,5 | 16,452 | 195,5
6 | 16,166 | 197,0 | 16,161 197,0 | 16,223 | 197,0 | 16,320 | 196,5 | 16,215 | 197,0
7 | 15,955 | 197,0 | 16,051 197,5 | 15,974 | 198,0 | 15,989 | 197,0 | 15,960 | 197,0
8 | 15,897 | 197,2 | 16,016 | 197,0 | 16,082 | 197,0 | 16,028 | 197,0 | 16,101 [ 196,0
9 | 16,114 | 196,0 | 16,183 196,0 | 16,071 | 196,5 | 16,159 | 196,0 | 16,104 | 196,0
10 | 16,263 | 195,5 | 16,440 | 1950 | 16,236 | 196,0 | 16,247 | 195,7 | 16,427 | 194,3
11 | 16,489 | 195,5 | 16,502 | 1950 | 16,372 | 195,7 | 16,415 | 195,0 | 16,503 | 194,5
12 116,639 | 195,0 | 16,807 | 194,0 | 16,423 | 196,0 | 16,592 | 196,0 | 16,610 | 195,0
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Hinh 2: Biéu dé phén bo dj cao ciia ting doi lwu qua cdc nam (a) va gid tri trung binh
tang doi lwu qua theo thang (b)

Dir liéu nhiét d6 tang ddi duoc lay
to dir liéu 3 vé tinh MetOp, GRACE
va COSMIC tir thang 01 nim 2008 dén
thang 12 nam 2012 dugc tong hop theo
trung binh thang so sanh véi dir li¢u do
cao trung binh tang ddi luu. Két qua cho
thdy giita nhiét do va do cao tang ddi luu
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dugc thé hién theo ham tuyén tinh voi hé
sd xac dinh R2= 0,7886 twong tng voi hé
sd trong quan 13 -0,8881. Tir biéu d6 Hinh
3 cho théy d0 cao va nhiét do t?mg ddi luu
tai khu vuc co6 twong quan nghich, khi gia
trj d6 cao tang d6i ting lén thi nhiét do
tang d6i luu giam.
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Moi quan hé gitra nhiét d va do cao ting ddi luu
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Hinh 3: Biéu dé moi quan hé giiva nhigt d¢ va dé cao ting doi luu

5. Két luan

Trong bai bdo nay, nhom tac gia su
dung dirliéu GNSS-RO tur cac chuong trinh
MetOp, GRACE va COSMIC tur thang 01
nam 2008 dén thang 12 nim 2012 dé xac
dinh nhiét @6 va do cao téng ddi luu. Trong
khu vue tir 14°57°10” dén 16°16°50” vi do
Bic, tir 107°53°50” dén 108°12°20” kinh
dé Bong, do cao tﬁng ddi luu ¢ gia tri la
16,426 + 0,440 km va nhiét do tang ddi luu
6 gia tri 1a 1955 + 1,8 K. Do cao tang
d6i luu va nhiét d6 tang ddi luu thay doi
theo cac thang trong nam, dong thoi ching
c6 mdi trong quan nghich. Khu vuc ¢6 xu
hudng gia tri do cao thép vao thang 6, 7, 8,
9, 10 va gia tri cao vao cac thang con lai,
trong khi d6 gié tri nhiét dg cao vao 6, 7, 8,
9, 10 va thap vao cac thang con lai.

Loi cam on: Bai bao duogc thuc
hién dudi su ho tro nghién ctru cia dé tai
“Nghién cuu xdc dinh moi lién hé nhiét
dé, do cao tang doi lwu véi tong lwong
nuwdc mét theo so liéu vé tinh GNSS va dir
liéu vién tham”. Ma s TNMT.2021.02.04
do Truong Dai hoc Tai nguyén va Moi
truong Ha Noi chu tri.
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