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CO SO KHOA HQC CUA VIEC XAC PINH CAC GIA TRI
DI THUONG RTM O CAC KHU VUC RUNG NUI VIET NAM

HA MINH HOA
Vién Khoa hoc Po dac va Ban db

Tém tat:

Bai béo khoa hoc nay da luan chirng cho viéc st dung di thwong RTM dé xay dung
CSDL dj thuong trong luc quéc gia dbi véi dat nuwde cé 3/4 dién tich la cac khu vure déi ndi
cao nhuw Viét Nam. Bai bdo da ching minh dwoc rdng khi cac hiéu do cao gitka mét dia
hinh thuc va mat dja hinh trung binh Ion hon 23,244 m, cac di thuong Faye sé chira trong
minh céc sai s6 hé théng Ioén duoc gay ra béi céc khéi luong vét chét dw thira nam gicra
mat dia hinh thure va mat dia hinh trung binh, thém vao dé cac khoi long vét chéat duw thera
déc trirng cho s tac dong cua cac séng geoid véi cac budce séng trung. Khi nhan mé hinh
s6 do cao do phén gidi 3” x 3” lam maét dia hinh thuc va mé hinh s6 dé cao do phan gidi 5’
x 5’lam maét dia hinh trung binh, cac két qua nghién ctru trén céc diém thuéc céac khu vue
rteng nui hiém tré tir vang Ty Béc doc theo dady Truong Son cho dén Bac Tay nguyén trén
Ianh thé Viét Nam cé céc dé cao I6m hon 2 km cho thay céc hiéu dé cao giita mét dia hinh
thuc va mét dia hinh trung binh déu Ién hon 23,244 m, tham tri con dat dén vai trdm mét.
Diéu nay cho thay & Viét Nam phai str dung di thuong RTM dé xay dung CSDL dj thuong
trong luc quéc gia. Ngoai ra, trong bai bao da duwa ra cong thirc hoan thién dé tinh toén cac
s6 hiéu chinh RTM.

1. Dat van dé

Bai toan bién hén hop cha Tréc dia vat ly theo cach tiép can ctia Molodenxkii M.X., vé
maét ly thuyét dwoc gidi trén mat bién la mat telluroid, nhung trong thuc té dwoc gidi trén
mat vat ly Trai dat (mat dia hinh thyc cua Trai dét) (Simberov, B.P., 1975; Hofmann-
Wellenhof B. and Moritz H., 2005). Trén mét vat ly Trai d4t, cac khdi lwong vat chat dia hinh
16i, 16m tai cac khu vire trung du va rung ndi cao xung quanh diém trong lwc phan anh sy
tac dong cla cac buwdc séng ngan cla mat geoid VO’I cac budc song ngén nam trong
khodng ttr 100 m dén 1 km. Do d6 trong pham vi quéc gia thuwéng st dung mé hinh sb d6
cao dd phan giai 3” x 3” dé tinh toan cac s6 hiéu chinh Faye v&i muc dich loai bd anh
hwéng cta thanh phan cé buéc séng khodng 100 m cla mét geoid trong cac gia tri di
thwong khéng khi tw do (Omar Al-Bayari and Abdallah Al-Zoubi, 2007; Hirt, C., S.
Claessens, T. Fecher, M. Kuhn, R. Pail, and M. Rexer, 2013). Trong pham vi toan cau, khi
xay dwng md hinh trong trwong Trai dat EGM2008 da s dung mé hinh sb d6 cao toan cau
DTM2006.0 do phan giai 30" x 30” dé tinh toan cac sbé hiéu chinh Faye v&i muc dich loai
bd &nh hwéng cla thanh phan cé buéc séng ngan khoang 1 km clia mét geoid trong cac
gia tri di thwong khong khi ty do (Pavlis, N.K., Factor, J.K., and Holmes, S.A., 2007).

Chung ta cling nhAn manh thém rang cac dj thuwéng trong lwe khéng khi tw do thay déi
twong doéi déng déu tai cac khu vuc déng bang, nhwng thay déi rat manh & cac khu vuc
dd nui va rirng nui cao. Trong thuc té dj thuwerng khéng khi tw do thay déi theo d6 cao dia
hinh va dwoc xac dinh theo cac di¥ liéu do dac trong lwc mét dat va chiu sy tac ddng manh
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cla cac thanh phan cé cac buéc ngan va trung ctia mat geoid. V& phan minh dé cao dia
hinh dwoc xac dinh dwa trén mat geoid va chira trong minh cac bién thién véi cac budc
séng ngan va trung cla mét geoid, ddc biét & cac khu vwc rivng nii cao. Cac buéc séng
trung clia mat geoid cé cac buwdc séng nhd nhat nam trong khodng 5 — 10 km (Omar Al-
Bayari and Abdallah Al-Zoubi, 2007). Tai cac khu rivng nui cao (d6 cao I&n hon 1500 m)
anh hwéng cla cac bwdc séng trung clia méat geoid gay ra cac sai sé hé théng trong cac
gia tri di thwong Faye va lam cho céac di thwong nay bién thién rat Ion. Diéu nay lam cho
di thwerng Faye khong con la ham diéu hoa (Ia ham lién tuc, cé cac dao ham cac bac tai
moi diém trén mat bién va trong khéng gian ngoai mét bién). Trong trwéng hop nay ching
ta khong thé sir dung cac gia tri di thworng Faye dé giai quyét bai toan bién hén hop theo
cach tiép can ctia Molodenxkii M.X..

Dé khéc phuc han ché nay cla cac gia tri di thwdng Faye tai cac khu vwe rirng nui cao,
trong cac cong trinh (Forsberg R. and C.C. Tsherning 1981; Forsberg R., 1984), Forsberg
R. va Tsherning C.C. da dé xuat st dung di thwérng RTM (Residual Terrain Model) thay cho
di thworng Faye. Khi d6 thay cho mat dia hinh thwc ctia Trai dat ching ta st dung mat dia
hinh trung binh (hay mét dia hinh dwoc lam tron) cta Trai dat, thém vao dé mét dia hinh
trung binh dwoc xac dinh bdi mé hinh sb dd cao d6 phan giai trung binh. D6 phan giai trung
binh clia mé hinh sé do cao dwoc xac dinh dwa trén két qua phan tich dia hinh tai cac khu
Ve rirng nui cao. Do cac buéc séng trung clia mét geoid cé cac buwédc séng nhd nhat nam
trong khodng 5 — 10 km, nén & cac khu vwc rirng nui cao hiém tré nguoi ta thwong st
dung mé hinh sb d6 cao dd phan gidi 5 x 5°. Cac gia tri di thwéng RTM nhan duwoc tir két
qua hiéu chinh cac gia tri di thwdng Faye twong (rng do anh hwéng cla cac budc séng
trung clia mat geoid va dwoc quy chiéu tiép theo 1én mat dia hinh trung binh.

Theo cac tai liéu (Forsberg R., Strykowski G., lliffe J.C., Ziebart M., Cross P.A.,
Tscherning C.C., Cruddace P., 2001; lliffe J.C., Ziebart M., Cross P.A., Forsberg R.,
Strykowski G., Tscherning C.C., 2003), md hinh geoid OSGMO02 clia Vwong quéc Anh dwa
trén CSDL di thuwong trong lwc RTM véi dd phan gidi 1 km x 1 km trén dét lién va céac di
thwdng khong khi tw do dd phan gidi 5 km x 5 km trén bién. D& xay dwng CSDL di thwdng
trong lwc RTM da s dung md hinh s& d6 cao d6 phan giai 100 m x 100 m lam mét dia
hinh thwc, mé hinh sé dd cao dd phan gidi 46 km x 46 km (khodng 25',5 x 25’,5) lam mat
dia hinh trung binh.

M6 hinh quasigeoid GCGO05 ctia Céng hoa Lién bang Blrc dwoc xay dwng dwa trén
CSDL di thuwdng trong lwc RTM dé phan giai 18” x 18”. CSDL dj thwdng trong lwc RTM
chtra khodng 430.000 gia tri dwoc xay dwng khi st dung md hinh sé dia hinh DTM2006.0
ddé phan gidi 5" x 5" lam mat dia hinh trung binh va mé hinh sb d6 cao SRTM dd phan giai
3” x 3” lam maét dia hinh thyc (Hirt C., 2011). Céng hoa Lién bang B¢ cé nhiéu vung ndi
cao nhuw vung ndi Odenwald véi dinh cao nhét 1a Feldberg (46 cao 1493 m), rang ndi
Bavaria v&i cac do cao tlr 2440 m dén 2740 m, dinh Zugspitze c6 dd cao dén 2962 m.

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; Wang Y. M., 2016), khi xay dwng mé hinh quasi-
geoid trong lwc USGG2009 ctia nwéc My, md hinh sé d6 cao SRTM — DTED1 d6 phan giai
3” x 3” dwoc st dung dé lam mat dia hinh thwc va mé hinh sé dd cao d6 phan giai 5’ x 5’
dwoc str dung lam mat dia hinh trung binh.

Trong khi d6, mét sb québc gia khac, vi du Australia, Ba Lan c6 dia hinh twong déi bang
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phdng va da s& dung céc gia tri di thwong Faye dé xay dung co sé& dir liéu (CSDL) trong
lwc qudc gia. Phan Ién dia hinh cta Australia chii yéu 1a déng bang va sa mac véi dd cao
trung binh ca nwéc nhd hon 300 m. Chi cé cao nguyén & phia Béng c6é dd cao tlir 300 m
dén Ién hon 2100 m véi dinh cao nhét 1a Mt. Kosciusko (6 cao 2228 m). Ba Lan chi yéu
la ddng béng v&i dd cao trung binh 173 m va chi c6 3 % lanh thé c6 dd cao Ién hon 500
m. Dinh nui cao nhat Ia Mount Rysy (d6 cao 2499 m) thudc vung nui Carpath. Véi dac diém
dia hinh twong dbi thap, & Australia va Ba Lan da s dung di thwdng Faye dé xay dwng
cac CSDL di thwdng trong Iwc quéc gia (xem cdc tai liéu Krynski, J., and A. Lyszkowicz,
2006; Featherstone, W.E., Kirby, J.F., Hirt, C., Filmer, M.S., Claessens, S.J., Brown, N., Hu,
G., Johnston, G.M., 2011; Godah, W., M. Szelachowska, J. Krynski, 2014; Szelachowska
M., 2015).

O Viét Nam, trong céc tai liéu (Ha Minh Hoa, 2014; Ha Minh Hoa, 2016) da dé xuét st
dung céc gia tri di thwong trong lwc RTM dé xay dwng CSDL di thwéng trong lwc qubc gia.
Trong bai bao khoa hoc nay, ching ta sé luan chirng cho co s& khoa hoc cla viéc st dung
céac gia tri di thworng trong lwc RTM & Viét Nam va hoan thién phwong phap quy chiéu cac
gia tri di thwong RTM I1én mat dia hinh trung binh.

2. Giai quyét van dé

O mot dat nwdc vai 3/4 dién tich 1a dbi ndi va ri’ng nui cao nhw Viét Nam, viéc phan
tich dia hinh dé luan cr](vng cho yiéc ‘Sl’f,dung di thwdng RTM trong viéc xady dwng CSDL
di thwong trong lwe quéc gia la van dé rat quan trong.

Bay gid ching ta nghién clru mé hinh b& mét Trai dat con dw trén Hinh 1. Diém trong
lwc P ndm trén mat dia hinh thwc cta Trai dat. Mat dia hinh trung binh dwoc xac dinh béi
mé hinh sb dd cao dd phan gidi trung binh twong rng véi cac séng geoid cé cac budc
séng trung binh. Q 1a diém twong ng véi diém P va ndm trén mat dia hinh trung binh. H},
la d6 cao chuan cla diém P dwoc xac dinh tr moé hinh sé do cao dd phan giai cao (3” x 3”)
dwoc st dung dé xac dinh mét dia hinh thyc. H} |a d6 cao chuan cta diém Q dwoc xac
dinh tir md hinh s dd cao dd phan giai trung binh dwoc stv dung dé xac dinh mat dia hinh
trung binh. Khdi lwong vat chat cta I6p vo Trai dat gitra mét dia hinh thwe va mat dia hinh
trung binh dwoc goi 1a khéi lwong vat chat con dw. (Xem hinh 1)

Cong thtre tinh di thwong khong khi tw do duoc trinh bay chi tiét trong tai liéu (Ha Minh
Hoa, 2,016). Phan tich céng thu’(; nay cho thay dé chinh’xéc cua di thg’c‘mg khong khi tp do
chl yéu phu thudc vao vi dé trac dia B va dd cao chuan H” cua diém trong luc. Dbi voi
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Hinh 1. M6 hinh bé mat Trai dat con du
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lanh thd Viét Nam, khi sai s6 trung phwong ctia vi d6 trac dia B théa man yéu ciu & Bang
1, thi né dwoc coi la nhé bé qua trong danh gia dd chinh xac cta di thwong khong khi tuw
do.

Bang 1
Vi d¢ tréc dia B my, <
80 48”,099
160 25”,089
240 177,840

Trong thuc té cac yéu cau trén hoan toan dwoc dap rng. Do do sai sé trung phwong
cua dj thwdng khong khi tw do dwgc danh gia theo cong thirc:

2 —m?+(0,3086.m

m-ﬁgkk;d HY /"

Khi st dung mé hinh s6 d6 cao toan cadu SRTM 3” x 3”, ching ta nhan sai sé trung
phuong cla d cao nhan my, =+ 548 m  (Ha Minh Hoa, Bang Xuan Thiy, 2017). Vi
m, =% 1 mGal suy ra danh gia cua sai s0 trung phwong cua di thwéng khong khi tw do &
mcrc:

My, =+ 1965 mGal. (1)

Sai s6 trung phuong cta di thwong trong lwc Faye duwgce danh gia theo cong thirc
ig;.- =mi¢m "'m;;,-, & day Mag,., - sai sb trung phwong cta di thuwerng khéng khi tw do,

m
ms, - sai s6 trung phwong cla s6 hiéu chinh Faye. Theo nguyén tac nhé bd qua, dé sai
sb trung phwong ™, cua di thwong trong lwc Faye bang sai s6 trung phuwong My,
cta di thwerng khéng khi tw do, sai s6 trung phwong cla s6 hiéu chinh Faye dwoc nhan
bang ms, < m‘“ﬁ"”" . Khi d6 lwu y (1) sai s6 trung phuong cla s hiéu chinh Faye phai thda
man diéu kién m 1 <0,655 mGal. Chung ta nhan gia tri 0,655 mGal lam han sai cho phép

cla cac dd chénh clia cac sb hiéu chinh Faye dwoc xac dinh theo cac phwong phap khac

Kokt

nhau. Cudi cung khi lwu y (1), sai s6 trung phwong Ién nhéat cla di thwong trong lwc Faye
dwgc danh gia bang:

My = +,/(1965 mGal)’ +(0,655 mGal)® =+ 2,071 mGal.

Gia thiét rang tai khu virc nghién ctru, anh hwéng cta cac séng geoid co cac budc song
trung rat manh, tirc khoi lwgng vat chat con dw anh hwéng Ién dén cac gia tri di thwong
Faye tai diém trong lwc P. Khi d6 di thwong RTM duwoc xac dinh theo céng thirc (Forsberg
R., 1984):

Agpra =A8r +Brius )

& day Ag, - di thwong Faye; dg,p, - $6 hiéu chinh RTM dwoc xac dinh theo cong thirc
sau:
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O rmt =0,1119.(H£—H".;) <mGal > . 3)

Khi coi cac sai sb trung phwong My =My =5,480 m, sai s6 trung phwong cuia sb hiéu
chinh &z (3) dwoc danh gia bang:

ms, =+ 0,111942m,, =+ 0867 mGal.
RTM H

Nhuw d3 trinh bay & trén, mé hinh sb dé cao dd phép gidi trung binh 5’ x 5’ dac trwng cho
cac song geoid c6 cac budc sépg trung nhé nhat nam trong khoang 5 — 10 km. Dp do
chung ta sé str dung md hinh s6 d6 cao dd phan giai trung binh 5’ x 5’ la co s& dé xay
dwng mat dia hinh trung binh.

Chung ta phai tra 161 cau héi: Trong trwdng hop nao thi cac séng geoid cé cac buéc
séng trung la 1&n va phai tinh dén?. Khi coi gia téc lwc hap dan cla khdi lwong vat chét dia
hinh con dw Vgg =—0 trong gia tri di thwdng Faye chi la bién thién ngéu nhién trong
di thwong Faye Ag, , dwa trén khodng tin cay cla cac bién thién ngau nhién, bién thién
clia gia téc lwc hdp dan néu trén khong dwoc Ién hon 3 1an sai sé trung phuong M., »
trc khéng dwoc I&n hon gia tri 3 x 0,867 mGal = 2,601 mGal. Trong tredng hgp nay tw (3)
chung ta thdy ring hiéu do6 cao H}-H} cla diém trong lwc khong dwoc 16n hon
2,601/0,1119=23,244 m. Luc nay, khéi lwong vat chat con dw gitva mét dia hinh thuc va
mat dia hinh trung binh chi gay ra cac bién thién ngdu nhién trong cac gia tri di thuwong
Faye.

Nhuw vay, ching ta cé thé két luan rang & cac khu vue rivng nui, néu cac hiéu do cao
H},-H}, cba cac diém trong lwc khdng Ion hon 23,244 m, thi ching ta chi can st dung
céc gia tri di thwong Faye dé xay dwng CSDL dj thwong trong lwc qubc gia.

Trong trwdng hop nguwoc lai, khi hiéu d6 cao Hy -Hp  tai diém trong lwc P Ién hon
23,244 m tlrc cac bién thién cla gia tdc lwc hap dan clia khéi lwong vat chat con dw trong
céc gia tri di thwong Faye Ion hon 3 1an sai s6 trung phwong Mg, » cac bién thién nay
chinh la cac sai s6 hé théng gay ra cac bién thién I&n trong cac gia tri ctia di thworng Faye.
Khi loai bé cac sai sb hé thdng nay nhé cac sb hiéu chinh g, trong cong thire (2), chiing
ta sé nhan dwoc di thwong RTM.

Khi phan tich dia hinh cac khu vwe rivng ndi hiém tré tlr viing Tay Bac doc theo day
Trwéng Son cho dén Béc Tay nguyén trén Ianh thd Viét Nam, chang ta thay rang rat nhiéu
khu virc c6 d6 cao tir 2 km dén trén 3 km. Trong Bang 2 (sé liéu do KS. Pang Xuan Thuy
tinh toan) da trinh bay cac két qua tinh toan trén 35 diém déc trwng cé dd cao Ién tai cac
khu vic néu trén. Cac hiéu d6 cao Hj, -Hj, déu I&n hon 23,244 m, tham chi c6 cac gia tri
dén hang tram mét. Pwong nhién tai cac khu vuc ndy, cac séng geoid cd cac budc séng
trung s& anh hwéng rat Ién dén cac gia tri cta di thwong Faye.

Do d6 déi v&i Ianh thd Viét Nam, mot dat nwédc co 3/4 dién tich & dbi ndi va risng nui
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cao (tr 2 km dén trén 3 km), chung ta phai st dung di thworng RTM dé xay dwng CSDL di
thwdng trong Iwc quoc gia.

Tiép theo ching ta s& nghién ctru phwong phap hoan thién céng thirc tinh toan di
thworng RTM. Thue té cong thire (2) méi cho phép xac dinh di thwéng RTM trén co sé loai
bd &nh hwdng cla khdi lwong vat chat dw thira dén dj thwdng Faye. Viéc tiép theo 1a phai
quy chiéu dj thwéng trong lwc tlr mat dia hinh thwe xudng mat dia hinh trung binh.

Bang 2
STT Cac tog do trac dia B, L trong |6 cao chuén Hﬁ;f Do cao chuén H:’}' Hisu HY, - HY
didm hé WGS-84} qyoc té theo DTM 5" x 5 theo DTM 3” x 3 (m)
(don vi do) (m) (m)

1 fgf?gi;gg; 2210472 2833,490 623,018
2 O 2206.316 2813,490 -517.174
3 1202?;?7061827550000 2310,042 2849,200 -539,158
4 fggg;ggggg 2798,436 2830,420 31,084
5 fg;ggggggg 2530,287 2811,040 -280,753
6 fg’;gg;g?gg 2896,026 2803,010 93,016
7 %ﬁg;i;gg; 2619,619 2804,380 184,761
8 %fgg%ggg 2489,033 2815,270 -326,237
9 12014’5360%175580303 2473,041 2807,310 -334,269
10 f;ﬂg‘;gggg 2473,624 2824,260 -350,636
11 e 2478.420 2828.060 -349.640
12 %ﬁ;gg;ggg 2486.838 2820.240 -333.402
13 13’41,?1723823 2166,775 2210,029 43,254
14 11?,;1221%233 2161,162 2117,883 43,279
15 18’:18333‘7‘; 2192,006 2228,376 -36,37
16 18’221%282 1560,268 2105,741 545,473
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19,71107008

17 o1 7039975 1732,766 2103877 371,111
18 1150’2?91 4405663557 2204,344 2259,010 54,666
19 18’70,;32223 2224.279 2104,454 119,825
20 18’7?;2338?‘7‘ 2317,357 2101,950 215,407
21 115(52,2887985)163557 2172,577 2130,139 42,438

22 18’222232% 2031,946 2138,001 -106,145
23 12’70123?3222 2055,453 2087213 231,760
24 13%8?222; 1768,193 2125539 357,346
25 13’7‘9;;‘2123‘19; 1772,728 2106,046 333,318
26 13?222325@ 2147,661 2112,600 35,061

27 e 1821,051 2103.866 382,815
28 13'7?2228222 1831,189 2112,230 281,041
29 %ﬂgggggg 1675,753 2102,895 427,142
30 %gg;ggggg 2172,455 2109,514 62,941

31 %ggggggg 2186,458 2119,269 67,189

32 %éogé‘?gggg 2108,217 2217,370 109,153
33 1352‘7‘32222 1800.598 2102,611 -302,013
34 13233??1?84712;2 2101.489 2207,852 -106,363
35 }Ségg‘gggg 2155,614 2270,082 115,368
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Van dé néu trén da duoc gidi quyét trong tai liéu (Omang O.C.D., Tshering C.C.,
Forsberg R., 2012). Bé giai quyét van dé nay, ching ta can phan biét hai trwong hop:

Trwong hop 1: Diém P ndm cao hon mét dia hinh trung binh (Hinh 2).

Trwong hop 2: Diém P ndm thap hon méat dia hinh trung binh (Hinh 3), tt/c ndm trong
khdi lwong vat chat dia hinh nhan tao bén dwéi mat dia hinh trung binh.

Trong trwéng hop thir nhéat, sau khi loai bd khdi dia hinh gitra méat dia hinh thwc va mat
dia hinh trung binh theo phwong phap RTM, gitra diém P va _diém Q la khoang khoéng khi
tw do (xem Hinh 2). Do diém Q nam thép hon diém P ( #j = &% ) va gia toc lwc trong
trwong tai diém Q I6n hon gia téc luc trong trwong tai diém P, nén dé chuyén di thuwong
trong lwc Agp tw diém P xubng diém Q theo phuwong phap tiép tuc xudng dwdi nho khai
trién chudi Taylor, ching ta st dung céng thurc:

0
Mg =Agp+ 2 (H} ~H]) @)

& day % =-0,3086 mGal/m - gradient dirng cua gia téc lwc trong trwdng chuén diém P.

Trong truo’ng hop dang xem xét, Agp > Agp.  Trong trwdng hop th hai, diém P nam
trong khoi lwong vat chét dia hinh nhan tao bén dwdi mét dia hinh trung binh (xem Hinh
3). Viéc chuyén gia tbc luc trong trwdng thye gp tiv diém P 1&én diém Q theo phwong phap
tiép tuc 1&n trén gdp van dé& khoa hoc phtrc tap: Gia tc lwc trong trwdng ndm trong khéi
lwong vat chét dia hinh sé tuan theo phwong trinh Poisson, tirc khong phai la ham diéu
hoéa va ham gidi tich. Tuy nhién, tai liéu (Omang O.C.D., Tsherning C.C., Forsberg R.,
2012) da sir dung chirng minh trong tai liéu (Torge W., 2001) réng dai lwong %ﬁ—g—; duwoc
coi la gradient dirng cua di thwong trong lwe, khi cac gradients ngang cua di thuwdng trong
lwc déu bang 0. Khi do, di thuwong trong luc Agy van dwoc tinh theo cong thirc (4). Do
trong truong hop nay, H; < HJ,. nén thanh phan thi hai —0,3086.(H5—H}§) & vé phai
clia cong thirc (4) ludn am, tiie Ag, < Ag,. Diéu nay ludn ding bdi vi sau khi loai bé khoi
lwgng vat chat dia hinh gilra diém P trén mét dia hinh thwe va diém Q trén mat dia hinh
trung binh, gitra diém P va diém Q tén tai khodng khong khi ty do. Do diém Q ndm cao
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hon diém P, nén gia téc lwc trong trwdng tai diém Q nhé hon gia téc lwc trong trueong tai
diém P.

Nhuw vay, khi lu y (4), cdng thirc xac dinh di thuwdng trong trwong RTM (2) lwvu y (3), (4)
dwoc hoan thién & dang sau:

Agrp = A8 + 08 prws — 0’3086'(H5 _H;) -
=Ag, — 0,1967.(Hé - Hﬁ;)_

Trong trwdng hop xac dinh di thwdng trong trwedng RTM tr di thwdng Bouguer, chung ta
str dung céng thirc sau:

Ay = AgB ¥ 0,3086..5'}; A 967.H5.

D& két thic, chung ta cling can nh&n manh rang trén cac dai dwong, cac séng trung cla
mat geoid c6 bwéc song kha lon. Vi du, theo cac tai liéu (Baudry, N., and K. Kroenke, 1991;
Cazenave, A.S., S. Houry, B. Lago, and K. Dominh, 1992), trén Thai Binh Dwong cac séng
trung ctia mat geoid cé cac bwdc séng nam trong khoang (400 — 1100) km. Do d6 trén cac
dai dwong cac séng trung clia mat geoid thwc t& khong anh hwédng dén cac gia tri di
thwong khong khi tw do trén cac diém do trong lwc chi tiét.

3. Két luan

M6 hinh s d& cao do phan gidi 3” x 3” d&c trwng cho cac séng geoid véi cac budc séng
ngén & mrc 100 - 1000 m va dwoc str dung 1am mat dia hinh thwe dé tinh toan cac sé hiéu
chinh Faye & cac khu viec ddi ndi va rixng nui cao. Tuy nhién, & cac vung nui cao véi do
cao dia hinh I&n hon 1500 m, anh hwéng cua cac séng geoid véi cac bwéc séng trung nhd
nhat & mc 5 — 10 km tré nén rat manh va gay ra cac sai s6 hé théng Ién trong cac gia tri
di thwong Faye. Trong trwcyng h0’p nay chung ta bat budc phai hiéu chinh cac gia tri di
thworng Faye do cac sai s6 hé théng néu trén va nhan dw0’c cac gia tri di thwdng RTM.
Trong trwdng hop nay ching ta phai s dung mé hinh sbé dd cao dd phan giai trung binh
lam mat dia hinh trung binh dé tinh toan cac sé hiéu chinh RTM. Hiéu cac d6 cao Hj - H}
cta diém trong lwc P trén mét dia hinh thwe va diém Q twong (rng trén mat dia hinh trung
binh dwoc str dung dé danh gia mirc do bién thién cta di thwong Faye tai diém trong lwc
P do anh hwéng cla khdi lwong vat chat dw thira gitra mat dia hinh thwe va mat dia hinh
trung binh tai diém nay, thém vao doé khéi lwong vat chat dw thira néu trén dac trwng cho
anh hwédng ctia cac soéng geoid véi cac bwdc séng trung. Cac két qua nghién clru dwoc
trinh bay trong bai bao da xac dinh dwgc rang khi hiéu cac do cao H} - H} 16n hon 23,244
m, ching ta bat budc phai st dung di thwéng RTM thay cho dj thwéng Faye. Cac két qua
thwe nghiém trén cac khu vwc rirng nui hiém tré tir vang Tay Béc doc theo day Truwdng
Son cho dén Bac Tay nguyén trén lanh thd Viét Nam cho thay tai cac diém cé cac do cao
I6n hon 2 km, cac hiéu d6 cao H}, - H} déu 1on hon 23,244 m, tham chi c6 cac gia tri dén
hang tram mét. Do d6é & Viét Nam v&i 3/4 dién tich la cac khu viwe doi va nui cao, viéc st
dung céc gia tri di thwong RTM dé xay dwng CSDL dij thwérng trong lwe quéc gia, thém vao
do6 phai str dung md hinh sb dd cao d6 phan giai trung binh 5’ x 5’ |am maét dia hinh trung
binh./.O
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Summary

Scientific base of determination of RTM anomalies in mountainous regions of
Vietham

Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

This scientific article proved a base of using RTM anomalies for construction of nation-
al gravity anomaly database in country like Vietham where the mountainous regions occu-
py 3/4 area. Article shows that then height differences between real topographical surface
and average topographical surface vary more than 23,244 m, Faye anomalies have been
affected by systematic errors appeared from residual topographical masses between real
topographical surface and average topographical surface, additionally residual topograph-
ical masses characterize influence of geoid waves with average frequaences. When DTM
3” x 3” is accepted for real topographical surface of the Earth, DTM 5’ x 5’ — for average
topographical surface of the Earth, research result shows that in mountainous regions from
northwestern regions along ranges Truong Son to north of Tay Nguyen plateau on territo-
ry of Vietnam with heights more than 2 km, height differences between real topographical
surface and average topographical surface always are more than 23,244 m, even reach
some hundred meteres. That shows that in Vietham national gravity anomaly database can
be constructed based on the RTM anomalies.O
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