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PANH GIA KHA NANG SU DUNG MO HINH SO PO CAO
TOAN CAU PQ PHAN GIAI 1” x 1” TRONG VIEC TiNH TOAN
CAC SO HIEU CHINH BE MAT PAT O CAC KHU VUC
RUNG NUI VIET NAM

HA MINH HOA
DANG XUAN THUY
Vién Khoa hoc Po dac va Ban db

Tém tat:

Viéc str dung mé hinh sé do cao toan cédu dé tinh cac sé hiéu chinh Faye cé wu diém
néi bat Ia bao phu duwoc céac khu vire ma & dé khéng cé cac dir liéu dia hinh quéc gia. Hién
nay céc té chirc khoa hoc - céng nghé quéc té va céc nuéc phat trién st dung réng rai cac
mé hinh sé do cao toan cau dé tinh toan cac sé hiéu chinh Faye khi xay dung céc CSDL
di thuong trong luc toan cau hodc quéc gia. Tiéu chudn co ban dé lam diéu nay Ia sai sb
clia céc chénh cao duoc xéc dinh ttr mé hinh sé d6 cao khéng duoc I6n hon 50 m va céc
md hinh sé dé cao toan cau dap (g duoc yéu cau nay. Bai bdo khoa hoc nay da chirng
minh tiéu chudn néu trén va thuc nghiém dénh gia do chinh xac cia mé hinh s6 do cao
toan cdu SRTM1 (1”7 x 17) dwa trén 89 diém do cao hang | & Viét Nam. Céc két quéa thuc
nghiém cho thay rang da sé céc d6 chénh giira cac do cao chi & mirc mot vai mét, riéng
diém dé cao I(DN-BT)28 cé dé chénh I6m nhét bang 19,577 m, sai s6 trung phuong ctia do
cao ttr mé hinh SRTM1 & mirc + 5,480 m. Do dé mé hinh sé do cao toan cdu SRTM1 hoan
toan dép tng yéu céu tinh toén céc sé cai chinh Faye dé xay dung co sé& diF liéu trong luc
& Viét Nam.

1. Pat van de

Viéc tinh sd hiéu chinh bé mat dat (train correction) hay con dwoc goi la sé hiéu chinh
Faye vao céac gia trj gia téc luc trong trwong tai cac khu vye rivng nui 1a mét trong nhivng
nhiém vu quan trong clia céng tac xay dung co s& dir liéu (CSDL) di thuwéng trong lwe quéc
gia. Cac phwong phap tinh sé hiéu chinh Faye dwa trén mé hinh s6 d6 cao da dwoc trinh
bay trong tai liéu (Ha Minh Hoa, 2016). Van dé dat ra la viéc tinh sé hiéu chinh Faye vao
gia tri gia téc lwc trong trwéng tai diém trong lwe & khu vwe rirng nui ddi héi phai str dung
cac dir liéu dé cao trong ban kinh 200 km. Tai cac khu viec rirng nui bién gi¢i véi cac nwéc
Trung Quédc, Lao ching ta khéng c6 div liéu do cao & cac khu ve bén trong gidp bién cla
cac nuwdc nay. Day 1a van dé kho khan dang gap phai trong qua trinh xay dwng CSDL di
thuwong trong lwc & Viét Nam khi st dung mé hinh sé dé cao quéc gia.

Co quan Vi tru va Hang khong quéc gia (NASA) ciing véi Co quan Tri thire Dia khong
gian quéc gia (NGA, trwéc day 1a NIMA) ctia My cung véi cac co quan vii tru ctia Dire, Italia
da thanh 1ap mod hinh sb d6 cao toan cau cta Trai dat dwa trén giao thoa ladar. Tau vii tru
Space Shuttle Endeavour mang theo thiét bi SRTM dwoc dwa 1én v tru tir Trung tam vii
tru Kennedy (Florida My) t ngay 11/02/2000 va hoan thanh s ménh vao ngay
22/02/2000. Thiét bi SRTM bao gém tap hop phan cirng radar anh vii tru - C (Spaceborne

Ngay nhan bai: 17/7/2017, ngay chuyén phan bién: 19/7/2017, ngay chp nhan phan bién: 25/7/2017, ngay ché&p nhan d&ng: 01/8/2017

TAP CHi KHOA HOC PO DAC VA BAN PO SO 33-9/2017 1



Nghién citu

Imaging Radar - C (SIR-C)) dwoc stra dbi v&i cot va anten tlr tram vii tru tao thanh b giao
thoa v&i canh day dai 60 m. Cac di¥ liéu radar Shuttle dwoc x& ly bdi hé thdng siéu may
tinh ctia hé théng x& ly di liéu mé&t dat Shuttle (SDPS) tai Phong Thi nghiém phan lwc
(JPL) va dwoc chuyén thanh khuén dang DTED va dwoc chuyén vé NGA. D liéu SRTM1
ddé phan giai 1” x 1” twong tng v&i khuén dang DTED2, di¥ liéu SRTM3 d6 phan giai 3” x
3” twong (rng v&i khudn dang DTED1, con di¥ liéu SRTM30 d6 phan giai 30” x 30” twong
trng v&i khudén dang DTEDO va tao ra md hinh sb dd cao GTOPO30.

Theo cac tai liéu (Werner, M., 2001; Pavlis N.K., Factor J.K. and Holmes S.A., 2007), ttr
11 - 22 thang 02 nam 2000, dy an thanh lap ban dd dia hinh Trai dat ti vi tru SRTM da
do chup dwoc vung lanh thd Trai dat tir 56°S dén 60°N bao pht 80% phan luc dia cta Trai
dat va 90% dir liéu dd cao cé cac sai sd ndm trong khodng * (6 - 10) m. Theo két qua so
sanh v&i CSDL d6 cao qubc gia (NED) clia My, theo tai liéu (Smith, B., and D. Sandwell,
2003), SRTM va NED c6 cung cac budc song Ion hon 200 m, tuy nhién NED phu hop hon
SRTM & céac buwédc séng nhd hon 350 m. Sai sb trung phwong cutia cac hiéu do cao gitra
SRTM va NED & mirc = 5,7 m. Theo danh gia trong tai liéu (Tighe M.L. and Chamberlain
D., 2009), d6 chinh xac cla dd cao tr SRTM trén mot s6 khu vuc thtr nghiém & nwdc My
& mirc £ 15,27 m.

Khi so sanh cac mé hinh SRTM3 va GTOPO30 véi DEM dd phan giai 1’ x 1’ cia Birc,
theo tai liéu (Denker, H., 2004), SRTM3 c6 d6 lIéch chuén 7,9 m, con GTOPO30 c6 do léch
chuén 6,8 m.

Hién nay d6 chinh xac cua gia tdc lwe trong trwdng nhan duwoc tlr cac két qua do dac
trong lwc mat dat, hang khong nam & mic = 1 mGal. Khi tinh dén céc sai s ctia cac mo
hinh sé6 d& cao DEM, & nwéc My da dwa ra tiéu chudn dé chinh xac cua di thwong trong
lwc & mirc + 5,1 mGal khi xay dung cac CSDL di thwong trong luwe quéc gia va toan cau,
ma trong d6 sai sb trung phwong cla di thuwong trong lwe chi yéu dwoc gay ra do sai s6
clia do cao trong qua trinh gidi quyét bai toan quy chiéu trong lwc. Han sai cia di thwong
trong lwc £ 15,3 mGal. Khi lwu y gradient cta gia toc luc trong trwong chuan 0,3086
mGal/m, sai sb cia dd cao & muirc + 15,3/ 0,3086 = + 50 m. Do d6 han sai clia dd cao trong
mo hinh sb d6 cao & mirc + 50 m (Tscherning, C.C., and Richard H. Rapp, 1974; Roman,
D. R., Y.M. Wang, J. Saleh, X. Li, W. Waickman, 2009).

Trong tai lieu (Jekeli, C., H.J. Yang, and J. H. Kwon, 2009) khi nhan d6 phan giai 2’ x 2’
cta CSDL di thweorng trong lwe & Han Quéc véi viéc st dung mé hinh sb d6 cao toan cau
ETOPO2 (2” x 2”) dé& md hinh hoéa céc gia tri di thwong trong lwe & cac mire dd chinh xac
khac nhau va da cho danh gia dé chinh xac cua do cao geoid phu thuéc vao dé chinh xac
cua di thwdng trong Iwc (xem bang 1 & dwdi day).

Bang 1

Mtrc sai s6 cla di thwong trong lwc| 1 mGal | 2 mGal | 3 mGal | 4 mGal | 5 mGal

Sai sb trung phuong cltia dd cao

geoid 1,38 cm | 145cm | 1,83cm | 1,69cm | 2,11 cm

T bang trén ching ta thay rang véi sai s6 trung phwong gi¢i han cuta di thwdng trong
lyc & mirc £ 5,1 mGal hoan toan dat dwgc dd chinh xac cua dd cao quasigeoid (hoac dé
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cao geoid) & mirc £ (2 — 3) cm.

Hién nay cac mé hinh sb dd cao toan cau dwoc str dung rong rai dé tinh toan cac gia
tri di thwong trong lwe & cac nwéc trén thé gidi. Theo cac tai liéu (Roman, D. R., Y.M.
Wang, J. Saleh, X. Li, W. Waickman, 2009; Roman, D. R., Y.M. Wang, J. Saleh, X. Li,
2010), mdé hinh d6 cao geoid USGG2009 dd phan giai 1" x 1’ clia nwéc My bao pha
CONUS, Hawaii, Guam, d&o Mariana Béac, Samoa thudc My, Puerto Rico, d&o Virgin thudc
My va dwoc xay dwng dwa trén CSDL di thwong RTM véi viéc str dung méd hinh EGM2008,
mé hinh s& d6 cac SRTM — DTED1 d6 phan giai 3" x 3.

Theo cac tai liéu (Krynski, J., and A. Lyszkowicz, 2006; Godah, W., M. Szelachowska,
J. Krynski,2014), & Ba Lan da st dung cac mé hinh s dé cao toan cau DTED3 (3” x 3”)
va SRTM3 (3” x 3”) dé tinh cac sb hiéu chinh Faye.

Theo tai liéu (Hirt C., 2011) & Lién bang Blrc d& s dung méd hinh sb d6 cao toan cau
SRTM3 dé tinh toan di thwerng RTM va céac sb hiéu chinh Faye.

Nhw vay cac mé hinh sb do cao toan ciu dwoc st dung rong rai & cac nwédc dé tinh
céac sb hiéu chinh Faye va dj thwong trong lwc RTM. Vay néy sinh cau hai: déi véi mé hinh
s6 do cao toan cau sai s6 clia cac hiéu dd cao (cac chénh cao) dén 50 m cé anh hwéng
dén viéc tinh cac s6 hiéu chinh Faye hay khéng ?. Tra 1o cau hdi nay sé xac dinh dugc co
s& khoa hoc cuia viéc st dung cac mé hinh s6 do cao toan cau dé tinh cac sé hiéu chinh
Faye trong qua trinh xay dwng CSDL di thwdng trong lwc & Viét Nam va la muc dich cua
bai bao khoa hoc nay.

2. Giai quyét van dé

Sai s6 trung phwong cta di thwong trong lyc Faye duwgce danh gia theo cong thirc
mig,. =m§m +mi,., & day My, - saisd trung phwong cla di thuwéng khong khi tw do,
Mg, - sai sb trung phwong cla s6 hiéu chinh Faye. Theo nguyén tdc nhé bd qua, sai s

trung phwong clda s6 hiéu chinh Faye dwgc nhan bang m,, < m%

Khi nhan m,, =+1mGal, saisé trung phuong cla so hiéu chinh Faye phai thda
man diéu kién mg, <0333 mGal. Nhu vay khi tinh toan s6 hiéu chinh Faye, cac sai s6
thanh phan dwgc gay ra bdi cac sai s6 cia mé hinh s6 d6 cao khéng dwoc Ién hon 0,333
mGal.

Khong mat tinh chat chung, véi muc dich danh gia wéc tinh ching ta coi cac 6 chuan
ctia md hinh sb dd cao dwoc bd tri theo dai hinh vanh khuyén nhw trén hinh 1, thém vao
do kich thwéc clia cac & chuan hinh vudng 1a 30 m (twong ng vé&i mé hinh sb dd cao do
phan gidi 1” x 1”). Khi d6 theo hwéng ban kinh - vecto tr diém trong lwc P, ban kinh aj =
30.i (don vi mét), hiéu cla hai ban kinh - vecto aj,; - a; = 30m. Nam gira hai vanh

2n.a,

khuyén ban kinh a; va ban kinh a;,; co tat ca & =30 =27 0 chuén. Do ban kinh tinh s
m

hiéu chinh Faye xung quanh diém trong lwc P 1 200 km, nén theo hwéng ban kinh - vecto
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Hinh 1: M6 hinh s6 dé cao

V6i cac diéu kién néu trén, s hiéu chinh Faye vao gia téc luc trong trwdng tai diém
trong lwc P dwoc danh gia theo céng thire (Ha Minh Hoa, 2014):

T % : 2 I :

i+]

Lwu y cac diéu kién néu & trén, cong thirc (1) c6 dang:

260, 3 5] 2o )

Khi ky hiéu iﬁr; la chénh cao chinh xac tw 6 chgén th& j ndm gitra hai hinh vanh khuyén
v&i cac ban kinh a; va aj,q, & la sai sO Ién nhat chia chénh cao, chénh cao h, =3ﬂ;,-+A-
Khi d6 cbng thue (2) lai cé dang mai:

oz L 30 27.A S 30
%,=— GJZI(; h, L_(a_ +30)D+ . GO'ZI:(;I:J {a,.(a,. +30)D+
2 n (& (3)
LA 30
n Oy ;(Z[af(q +30)D-

J=1

Thanh phan d4u tién & vé phai ctia cong thirc (3) la gia tri chinh xac cta sb hiéu chinh
Faye, con cac thanh phan thr hai va thir ba & vé phai ctia cdng thire (3) la cac sai sb6 cla
sb hiéu chinh Faye do sw tén tai sai sb trong cac chénh cao gira cac & chuan ctia mé hinh
sb do cao so voi diém P.

Chuing ta nghién ctru thanh phan thi hai & vé phai cia cong thire (3). Luu y a; = 30.i
chung ta cé:
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J=1

mGal

Luuy k=27i ,n=6667, Go,=00178203276 — =, khi lay tredng hop téi han voi

chénh cao do bang dd cao cutia dinh Phanxipan, tirc Iﬂi, =3134 m va sai sd clia chénh cao

A =50 m. Khi d6 cdng thirc (4) dwa vé dang gia tri cuc dai:

2 n
_4n"AGo, b L (5)
30.n =i+l

41’ AGo, =
Do dai lvgng IT—SG 107, Zm < In(n) = 8,804925, nén dai lwvgng A <
N i=]
0,0005 mGal. Nhw vay trong trwdng hop téi han néu trén, dai lwong A (5) nho hon rat nhiéu
so voi han sai 0,333 mGal va la gia tri nho bo qua.Chung ta nghién ctru tiép theo thanh

phan tht ba & vé phai ciia cdng thire (3). Khi ky hiéu

A 5[ 30
=R O Z.[;[af(a,.Jr?,O)D

valwuy k=2xi , a;= 30.i cbng thirc trén co6 dang:

22 n n
gD pa s L __Nig (6)
" Z30(G+1) &

& day voi cac gia tri toi han n = 6667, A=350 m. dai lwgng B; c6 dang:

2 a2
g 27N Go, 00014 ..

" 30m(3i+1) i+1

n I s N
Do Z—Hl < In(n) = 8,804925, nén B(6) < 0,0123 mGal va nho hon rat nhiéu so v&i han
i=l

sai 0,333 mGal. Do d6 sai s6 B la s6 nhd bd qua.

Cac chirng minh & trén cho thay rang cac thanh phan thr hai va thir ba trong cong thir
(3) duoc coi la nhd bo qua khi tinh so hiéu chinh Faye khi sai s6 gi¢i han cua chénh cao
c6 thé dat toi 5Q m. f.)iéu nay cling ly gidi cho viéc str dung cac mod h‘|r,1h s0 dé cao d6 phan
gidi cao toan cau deé tinh cac so6 hiéu chinh Faye & cac nwdc trén thé gidi.

Vién Khoa hoc Do dac va Ban d6 da thu thap dwgc mé hinh s6 d6 cao SRTM1 (17 x 1)
tlr Co quan hang khong vi tru My NASA theo dia chi Website ctia Phong Thi nghiém Oak
Rudge (Oak Ridge National Laboratory — ORNL) thuéc Trung tdm Lwu trlr Phan phdi Tich
cwe doi vai dong luc hoc dia hoa sinh (Distributed Active Archive Center for biogeochemi-
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cal dynamics — DAAC):

https://Ilpdaac.usgs.gov/nasa_shuttle radar topography mission srtm global 1 arc s
econd data re

M6 hinh s6 d6 cao SRTM1 dwoc kiém tra trén 89 diém dd cao hang | qudc gia phan bd
déu trén lanh thé Viét Nam. Do cac do cao E&wm t» md hinh SRTM1 (17 x 17) dwoc xac
dinh twong &ng voi mat geoid toan ciu co thé trong truong Wy = 62636856,88 m”.s ™
dwoc st dung trong méd hinh trong trwérng Trai dat EGM96, nén cac do cao qudc gia Hjprn
cla cac diém dd cao hang | trong hé do cao québc gia HP72 & Viét Nam dwoc chuyén vé

mét geoid toan cau voi thé trong truomg W, = 62636856,88 m>.s™ theo cong thirc sau:
E;:;GM% = H;rmz +0.979 m.
Céc két qua danh gia so sanh céac do cao quéc gia H},,, trén 89 diém do cao hang |

dwoc chuyén tr mé hinh SRTM1 véi cac dd cao quéc gia clia 89 diém dd cao hang | dwoc
trinh bay bang 2.

Bang 2
o Dd cao chuén quéc
SiTT Tén didm (WV(TE(S324) (wnshsgi) o CSa;Tcl\r/]lufn x}{; . vgéizgciddtgz ir;liyiﬂa B0 cheénh d
0 0 (m) mé hinh EGM96 (m)
(m)
1 I(BH-LS)97 21 54 57,095 106 43 22,364 283,320 281,706 1,614
2 |I(BH-TH)122A| 20 41 53,931 105 4 39,096 2440 240,817 3,183
3 I(BH-TH)119 | 20 45 37,23 104 58 25,75 384,0 378,610 5,390
4 I(BH-HN)33 2118 33,02 105 24 18,83 16,330 14,081 2,249
5 I(BH-HN)39 2117 41,77 105 37 55,48 11,860 12,364 -0,504
6 I(BH-HN)42 21 14 23,26 105 44 14,55 12,760 8,537 -4,223
7 I(HN-HP)7 20 55 28,73 106 05 17,26 7,0 4,025 -2,975
8 I(HN-VL)10A | 20 32 50,53 105 54 42,26 10,0 5,743 4,257
9 I(HN-VL)4-1 20 50 35,97 105 52 34,88 8,0 4,935 3,065
10 I(HN-VL)6-1 20 43 28,25 105 54 32,45 9,0 4,045 4,955
1" I(DN-BT)16 15 39 19,06 107 48 42,95 51,150 55,650 -4,500
12 I(DN-BT)28 15 18 28,62 107 43 48,27 580,320 560,743 19,577
13 I(VL-HT)150 12 40 50,48 109 12 47,86 5,020 3,642 1,378
14 |[I(VL-HT)152-1| 12 36 07,54 109 10 45,22 12,960 11,214 1,746
15 | I(HN-VL)34-1 19 25 22,43 105 46 01,00 8,0 4,797 3,203
16 | I((HP-MC)48A | 21 32 00,07 107 57 47,50 10,0 7,800 2,200
17 I(BH-TH)3-1 22 17 53,20 104 12 47,05 72,0 74,265 -2,265
18 | I(VL-HT)181 1144 54,18 109 04 14,56 19,0 21,359 -2,359
19 I(LS-TY)4 2139 52,74 106 59 03,14 305,72 299,229 6,491
20 |I(VL-HT)309A | 09 57 08,26 105 07 16,76 4,0 1,680 2,320
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21 I(VL-HT)317 10 10 54,51 104 56 08,23 2,0 1,859 0,141
22 I(VL-HT)187 11 31 19,07 108 55 30,18 14,0 12,205 1,795
23 I(VL-HT)170-1 12 06 44,76 109 07 23,55 10,0 7,637 2,363
24 I[(HP-MC)41 21 27 38,57 107 45 50,38 7,0 6,708 0,292
25 I(VL-HT)130 1313 27,22 109 15 51,06 14,0 8,970 5,030
26 I(HN-VL)56 18 31 48,30 105 42 25,18 15,32 12,179 3,141
27 I(BH-TH)11 22 26 33,94 103 56 19,56 355,0 373,271 18,271
28 [(HN-VL)40-1 19 07 47,67 105 37 01,47 8,03 3,747 -4,283
29 I(BH-LS)77 22 36 03,86 106 18 21,65 205,05 208,358 -3,308
30 I(BH-TH)5 22 22 39,90 104 06 50,68 77,0 77,853 -0,853
31 I(HN-VL)38-1 19,14 13,14 105 41 54,08 9,0 4,626 4,374
32 I(VL-HT)197 11 13 45,09 108 43 08,06 20,0 17,876 2,124
33 I(BT-APD)63 10 58 52,70 106 39 25,55 12,8 10,798 2,002
34 I(VL-HT)127-3 13 24 59,26 109 12 46,42 9,402 3,775 5,627
35 I(BT-APD)59-1 11 07 52,65 106 36 23,29 231 19,052 4,048
36 I(VL-HT)278-1 10 24 23,02 106 07 45,01 5,4 2,667 2,733
37 I(VL-HT)108 14,10 20,99 109 02 52,13 24,89 24,759 0,131
38 I(DN-BT)77 13 45 42,05 108 01 37,25 641,5 648,14 -6,640
39 [(BT-NH)17-1 12 43 58,94 108 45 15,02 422,56 422,001 0,559
40 I(VL-HT)83 15 06 46,91 108 48 12,45 8,59 6,686 1,904
41 I(BH-HN)17 21 41 56,01 104 52 31,03 35,471 32,996 2,475
42 I(HN-VL)45-1 18 55 20,56 105 36 30,25 7,0 4,209 2,791
43 I(BH-TH)65 21 44 49,21 103 23 08,29 359,0 344,201 14,799
44 I(VL-HT)178 11 51 38,35 109 06 18,27 4,0 3,789 0,211
45 I(VL-HT)103 14 23 08,59 109 01 26,16 9,0 8,342 0,658
46 I(HN-VL)64 18 14 11,43 106 01 20,04 5,07 3,356 1,714
47 I(VL-HT)141-3 12 52 14,05 109 24 00,92 137,8 151,459 -13,659
48 I(VL-HT)329A 10 23 23,10 104 29 01,16 4,804 1,797 3,007
49 I(HN-VL)72 18 02 55,98 106 20 23,84 12,56 9,244 3,316
50 I(VL-HT)158 12 23 57,89 109 10 17,66 7,0 4,270 2,730
51 I(VL-HT)121 13 45 43,46 109 09 02,67 12,0 9,053 2,947
52 I(DN-BT)74 13 54 50,11 108 00 23,94 817,39 814,574 2,816
53 I(BH-LS)88-1 2213 17,58 106 30 56,66 188,0 186,098 1,902
54 I(VL-HT)98 14 33 55,41 109 02 54,68 12,280 1,980 10,300
55 I(BH-LS)85-1 2217 19,76 106 27 27,05 181,74 175,877 5,863
56 I(BH-LS)93 22 05 20,85 106 35 15,83 180,0 174,571 5,429
57 I(BH-LS)71 22 39 29,44 106 07 28,33 370,779 360,070 10,709
58 I(BT-APD)56 11 16 26,44 106 38 06,08 50,24 46,604 3,636
59 I(VL-HT)87 14 56 39,14 108 53 28,42 12,08 4,605 7,475
60 I(VL-HT)247A 10 56 25,64 106 51 59,23 14,02 10,210 3,810
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61 I(LS-TY)1 2151 11,28 106 46 42,36 272,22 270,346 1,874
62 I(VL-HT)325-1 10 17 32,21 104 32 33,09 3,0 1,546 1,454
63 I(DN-BT)83 13 34 34,29 108 06 00,88 386,62 386,880 -0,260
64 I(VL-HT)78 1517 27,31 108 45 42,32 8,0 3,795 4,205
65 I(LS-HN)7 2142 28,98 106 39 30,14 130,24 122,162 8,078
66 I(VL-HT)71 1532 44,84 108 31 16,51 12,0 3,801 8,199
67 I(BH-TH)59 2154 17,34 103 15 22,60 388,960 375,083 13,877
68 I(VL-HT)173-2 11 59 32,85 109 11 28,44 4,94 2,966 1,974
69 I(BH-TH)70A 2135 22,85 103 25 13,97 567,7 564,627 3,073
70 I(HN-VL)50 18 41 07,34 105 40 25,22 8,16 6,322 1,838
71 I(VL-HT)123 13 41 01,58 109 10 37,38 241,36 233,751 -7,609
72 I(LS-HN)12 2135 27,41 106 31 21,71 46,0 43,350 2,650
73 I(HP-C)4-1 2100 59,38 106 42 07,34 3,478 2,541 0,937
74 I(BH-LS)80 22 29 34,77 106 21 20,01 478,320 486,353 -8,033
75 I(DN-BT)86 13 28 21,37 108 05 57,20 376,0 375,327 0,673
76 I(VL-HT)320A 10 15 57,52 104 48 22,82 9,0 2,531 6,469
77 I(BT-APD)49-1 1126 21,22 106 39 22,70 73,0 68,707 4,293
78 I(HP-NB)14A 20 28 22,85 106 21 24,22 2,3 1,847 0,453
79 I(LS-HN)36 2105 42,52 105 55 41,65 9,0 8,018 0,982
80 I(LS-HN)22 212217,78 106 15 59,72 17,0 13,653 3,347
81 I(LS-HN)29 2115 13,38 106 06 28,26 7,48 4,535 2,945
82 I(BH-HN)16A 2141 51,66 104 52 32,70 35,0 33,439 1,561
83 I(HN-VL)28-1 19 46 33,05 105 46 34,18 9,28 3,270 6,010
84 I[(BMT-APD)30 11 48 42,71 107 14 44,14 268,0 264,993 3,007
85 I(BH-HN)48 20 57 07,73 106 19 39,53 7,71 8,953 -1,243
86 I(HN-HP)2A 2103 36,51 105 53 38,36 12,0 7,807 4,193
87 I(HN-HP)5 20 59 07,34 105 58 55,73 11,0 4,917 6,083
88 I(VL-HT)73 15 28 07,85 108 35 51,56 7,59 2,439 5,151
89 I(VL-HT)95 14 42 40,88 109 02 19,40 9,326 5,282 4,044

Khi coi cac dd cao qudc gia clia cac diém dod cao hang | khéng co sai sb, sai sb trung
phuwong cﬁe] dd cao dwoc xac dinh t* mé hinh SRTM1 dwoc danh gia theo céng thirc
Gauss va bang:

£9
2

I J—
=R 2672,62124 — + 5.480 m.
n 89

Ml’fg sai’sé' trung phwong ctia cac chénh cao duwgc xac dinh cling phu hop véi cac danh
gia quoc té duwagc trinh bay & muc 1.

T bang 2 chl]ng ta thay chi c6 diém dd cao I(DN-BT)28 cé d6 chénh Ién nhat bang
19,577 m. Dai da sO cac d6 chénh trong bang 2 c6 dé Ion kha nhé chi & mdrc moét vai mét.
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Diéu nay cho thay rdng cac hiéu dH gitra cac diém trén lanh thd Viét Nam dwoc xac dinh
t mo hinh sé dd cao toan cau SRTM1 ¢é gia tri ludbn nhé hon mic cho phép 50 m va
chuiing ta hoan toan c6 thé st dung mé hinh SRTM1 dé tinh céc s6 hiéu chinh Faye trong
qué trinh xay dwng CSDL di thwdng trong lwc quéc gia & Viét Nam.

Céc két qua noi suy do cao tr 04 dinh ctia 6 chudn ctia mé hinh sd dd cao toan cau
SRTM 1” x 1” theo cac phwong phap ndi suy song tuyén, tuyén tinh va Lagrange trén 02
diém d6 cao hang | 1a I(BH-TH)5 va I(VL-HT) 17 cho thay cac phwong phap néi suy song
tuyén, tuyén tinh cho cac két qua ndi suy dd cao tin cay hon ca (xem béng 3).

Bang 3

Cac phwong phap ndi suy

Diém do cao |(BH-TH)5 voi do
cao goc 76,874 m

Diém d6 cao I(VL-HT)17 v&i do
cao goc 2,810 m

Song tuyén 77 m 4m
Tuyén tinh 77 m 4m
Lagrange 75,34 m 52m

Nhuw vay v&i do phan giai 17 x 1" ciia mo hinh s6 do cao SRTM1, cac phwong phap song
tuyén va tuyén tinh cho cac két qua ndi suy do cao tin cy nhat ./.

3. Két luan

Bai bao khoa hoc nay da chirng minh duwoc rang véi sai sb gi¢i han & méc + 50 m cua
cac chénh cao trong md hinh sb do cao toan cau dd phan gidi cao 1” x 1” hoan toan dap
(rng yéu cau tinh cac sb hiéu chinh Faye vao céc gia tri gia toc lwc trong trwdng & cac khu
vire rirng nui. Diéu nay khéng chi luan chirng cho viéc str dung rdng rai cac mé hinh sé do
cao toan cau dd phan giai cao dé xay dwng cac CSDL di thwéng trong lwc quéc gia & cac
nwdc phat trién tren thé gidi, ma con co ich lgi to I&n cho cong tac xay dung CSDL di
thwdng trong luc quéc gia & Viét Nam khi tinh dén sy khéng c6 dir liéu d6 cao & cac nwéc
lan can khi ndy sinh nhu cau tinh toan cac sb hiéu chinh Faye & cac khu vuc rirng nui Viét
Nam. Céac két qua thir nghiém & Viét Nam cho thay sai s6 trung phwong cua cac chénh
cao duoc xac dinh tir md hinh s dd cao toan cau SRTM1 dé phan giai 1” x 1” chi & mirc
+ 5,480 m. Diéu nay ddm bao cac hiéu dH gilra cac diém trén lanh thé Viét Nam duoc xac
dinh tir mé hinh s6 d6 cao toan cau SRTM1 cé gia tri luén nhé hon mac cho phép 50 m.
Do d6 viéc s& dung md hinh sé dd cao toan cau SRTM1dé hiéu chinh cac gia tri gia toc
lwc trong trwdng & cac khu vwe rivng nui Viét Nam hoan toan kha thi va dap ¢ng day du
cac yéu cau hién dai ctia viéc xay dwng CSDL di thuwéng trong lwc quéc gia & Viét Nam.Q
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