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TOM TAT

Nghién ctru nay danh gia d¢ chinh xac thyc té cua mo hinh s do cao toan cau SRTM
(Shuttle Radar Topography Mission) trén pham vi lanh tho Viét Nam tir nguon dix li¢u dau vao la
ban d6 bia hinh Viét Nam ty Ié 1/50.000 va 281 diém do GPS-Thuy chuan doc tir Bac vao Nam
theo 4 budc thong qua gia tri sai so trung phuong. K&t qua cho thay md hinh SRTM ¢6 sy phu
hop tot véi lanh tho Viét Nam. Do chinh xac thuc t¢ mo hinh s6 do cao toan cau trén lanh tho Vit
Nam duge xdc dinh s€ cung cap cho cac nha khoa hoc ciing nhu cac nha quan ly nguon so liéu.
Day 1a nguon so liéu dinh lugng quan trong giup cho nguoi st dung c6 nhitng quyét dinh va lya
chon dung dan khi st dung dir liéu cua mo hinh, gép phan lam phong pht thém co s& ha tang
théng tin dia ly cta nudc ta.

Tir khéa: M6 hinh s6 d6 cao, SRTM, d¢ chinh xac.
1. GIOI THIEU

M6 hinh s do cao (MHSPC) 1a san pham cua su phét trién vé khoa hoc cong nghé duoc tao
nén tir dit liéu d6 cao Dia hinh. MHSDC toan cau duoc thanh 1ap tir nhiéu nguén dir liéu khac nhau
va boi céc to chac khac nhau, tiéu biéu trong s6 d¢6 c6 SRTM (Shuttle Radar Topography Mission)
[3, 7]. MHSDC toan cau SRTM la két qua ciia sy nd luc hop tac cua Co quan hang khong va khong
gian qubc gia (NASA) va Co quan anh va ban dd qudc gia (NIMA) cung sy tham gia cua céc co
quan vii try Ptrc va Y dé tao ra mot MHSDC gan nhu trén toan cau bang phuong phap sir dung giao
thoa radar [3].

M6 hinh sé do cao toan cau SRTM duoc tng dung rong rdi ¢ Viét Nam, phuc vu cho cac
cong viéc nhu: Xay dung co so dit liéu hé thong thong tin dia ly; nan anh vé tinh... [4]. D6 chinh
xé&c cia MHSPC di dugc xac dinh theo cong bd cia co quan, to chirc thiét 1ap dya trén sé liéu dau
vao cu thé. Nghién ctru nay danh gia do chinh xéc thyc té cia MHSDC toan cau SRTM trén pham
vi 1&nh thé Viét Nam tir ban d6 Dia hinh 1& 1/50.000 va 281 diém do cao caa 7 c¢ong trinh do GPS -
Thuy chuan san xuét trong thuc té doc tir Bic vao Nam.

2. PHUONG PHAP
2.1. Nguén dir li¢u du vao

Pé danh gia d6 chinh xac cia MHSPC SRTM trén lanh tho Viét Nam, ngudn dir liu
MHSBC toan cau dau vao 1a SRTMI (30 m), SRTM3 (90 m), SRTM30 (900 m), dugc khai thac tir
trang web (http://opentopo.sdsc.edu/raster?opentopolD=0OTSRTM.042013.4326.1). Dir liéu do cao
dau vao 1a ban @6 Pia hinh ty 18 1/50.000 phu trum toan qudc do Bo Tai nguyén va Mbi trudng phat
hanh, dugc chia nho thanh 4 ving dé danh gia va MHSDC toan cdu ciing duoc chia thanh 4 ving
twrong wng: Vung Bic Bo 96.252 diém (tir kinh do 102 dén 109,5 va vi d6 20 dén 23,5), Bic Trung
Bo 42.385 diém (tir kinh do 102 dén 109,5 va vi do 16 dén 20), Nam Trung Bo 47.405 diém (tur
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kinh do 102 dén 109,5 va vi do 12 dén 16), Nam B 38.141 diém (tur kinh do 102 dén 109,5 va vi
doé 8,5 dén 12). Tong hop lugng diém toa dc:), dd cao dua vao tinh toan toan quoc 1§1 224.183 diem.
Ngoai ra, d6 chinh xac cia MHSBC toan cau SRTM con dugc danh gia tir cac diem toa do va do
cao cua 7 cong trinh do GPS-Thuy chuan doc tr Bac vao Nam veéi tong so diém dua vao danh gid la
281 diém.

2.2. Panh gia @9 chinh xdc MHSDC theo d9 chinh xac diém d9 cao

‘Dé danh gia d¢ chinh xac coa MHSDC qua sai sb trung phuong theo dg chinh xac diém do
cao can phai ij so liéu twong urng vé} d0 chinh xac cao. Bd chinh xac diém d0 cao mo hinh do cao
toan cau co thé duoc danh gia theo bon budc sau [4]:

Bude 1: Dong nhét toa do va do cao cia cac diem kiem tra voi hé toa do va hé do cao cua
MHSDC toan qﬁu cu thé: Tur nguon dir Iié,:u dau vao la ban do Biq hinh ty I¢ 1/50.000 ’hé toa do VN-
2000 (kinh tuyeén truc 105 @6 00, mui chi¢u 6 d6) duoc tinh chuyén sang hé toa do quoc té WGS-84.

Buée 2: Xay dung MHSDC cuc b tir s6 lidu toa do va do cao cua cac diém kiém tra.

. Budce 3 Xay dupg mo hinh d6 chénh d6 cao gitra MHSDBC toan cau va MHSDC cuc b (b%jln
d6 va GPS-Thuay chuan). Tinh do chénh léch d6 cao gitra cac diém do cao trén MHSDC toan cau
STRM1, STRM3, STRM30 (h**™;) véi cac diém d6 cao trén ban d6 (h™;) trén phan mém Agis
theo cong thic: d, =h*% —hs™,

Buéc 4: Phan tich cac chi tiéu gia tri do I¢ch trung binh va dg léch tuyét d4i trung binh do cao

[2] dugc thong ké tir mo hinh d§ chénh d6 cao theo cong thic 6, = ll (m)va 6, = Ij | . Sai sb
n

2 =]
t huong duoc tinh theo cdng thic: m,. = ' __hoic m_ = i—

3. KET QUA VA THAO LUAN

3.1. Tong hep, danh gia két quéa khao sit d§ chinh xdc 3 MHSPC toan ciu SRTML1,
SRTM3, SRTM3O0 tir ban do 1/50 000

Do chinh x4c cia MHSDC 1a sai s6 vé& do cao cua tat ca cac diém dugc noi suy tr MHSDC
d6. Trong thuc té, d6 14 sai s6 trung phuong vé d6 cao cua tat ca cac diém duoc noi suy tir MHSDC
S0 V6i do cao cia cac diém kiém tra twong ung trén bé mat Dia hinh [6]. Cac phan mém
MicroStation V8i, MGE, CIDALA1.2, AllTrans, ArcGis 10.1 dugc sir dung dé tinh chuyén toa do,
d6 cao vé cing mot hé toa do thdng nhat WGS-84, tinh d¢ Iéch gitra cac diém do cao trén ban dd
1/50.000 v&i cac diém d6 cao trén 3 MHSDC toan cau SRTM1, SRTM3, SRTM30 tir d6 tinh dugc
gia tri do léch trung binh va do léch trung binh tuyét d6i (sai s6 trung binh) 6, va 6, (m). Néu
250,

Jn

2
thac: m,, = \/;!1:1-\. Néu 6, < 3_92 thi dir liéu dau vao khdng c6 sai so h¢ thong, khi d6 m,,
Q-1 n

2

2. n
SRTML1 cua ving Béc trung bo khong c6 sai sb hé thong con lai 3 MHSDC toan cau cua tit ca cac
viing con lai déu c6 sai s6 hé théng. Diéu nay di duoc du doan trude do do cao cac diém do cao lay
tir ban @6 Dia hinh ty 18 1/50.000, dugc do v& trén tram anh s, ¢ mot sb lugng diém nhét dinh bi
che khuét, nén gi tri do cao chua chinh xac dan dén sai sb tho. Do chinh xac cia MHSDC lai phu
thudc 16n vao do chinh xac cua dir liéu ngudn dir liéu dau vao nén sai sb trung phuong mp; tuong

0, > thi dir liéu dau vao c6 sai s6 hé thong, khi d6 sai sé trung phuong dugc tinh theo cong

. Két qua tinh toan cho thay chi duy nhit ngudn di liéu diu vao cia MHSPC toan cau
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g véi 3 MHSDC cuia cac ving tinh duoc ¢ su chénh léch dang ké. Két qua thé hién trong Hinh 1
cho thdy cho thiy mirc @6 pht hop cia md hinh SRTM véi do phan giai 30 m, 90 m duoc thé hién
rd nét nhat dbi véi ving Nam Bo, Bic Trung Bo (mp nhod hon), sau d6 ¢én Nam Trung Bo va Bac
B6. Muc d6 phu hop caa md hinh SRTM véi d6 phan giai 900 m duogc thé hién rd nét nhat dbi voi
vuing Béc Trung Nam Bo, Nam Trung Bo sau d6 dén Nam Bo va Bic Bo.
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Hinhl: Bé chinh xac MHSPC toan cau SRTM cuia cac ving

3.2. Tong hep, danh gia két qua khao sat d§ chinh xdc 3 MHSPC toan ciu SRTML,
SRTMS3, SRTM30 tir GPS — Thiry chuin

bo 7Ch|'nh Xé&c ciia 3 MHSDC toan ciu SRTM ciing dugc dénh gia voi nguén dix liéu dau vao
la 281 diém toa d6 va do cao cua 7 cong trinh do GPS-Thuy chuan doc tir Bac vao Nam. Gié tri do
léch trung binh 6, gitta cac diém do cao GPS-Thay chuan véi cac diém do cao trén MHSDC toan
cau SRTM1, SRTM3, SRTM30 lan luot 12 -0,67; -5,10; -0,69 (m), do léch trung binh tuyét doi 6,

by 7 -7 . N 4 2- * N A - 2

twong tng la 5,97; 11,72; 5,65 (m). Cac gia tri nay cho thay 6, < 250, tuac la nguon dir liéu dau

Jn

vao khong c6 sai sb hé théng, vi vy sai s6 trung phuong dugc tinh theo cong thic m,, =

2.
i

2.n
Két qua sai s6 trung phuwong cia MHSPC toan cau SRTM1 la 9,94 (m), SRTM3 la 10,13 (m) va
SRTM30 la 15,33 (m). CAc gi4 tri ndy nhé hon so véi sai s6 trung phuong khi dénh gia tir ban d6
1/50.000. Biéu nay c6 thé dugc giai thich do 281 diém toa do, d6 cao tir GPS-Thuy chuén 1a 7 cong
trinh san xuat trén pham vi ca nudc, da dugce danh gia nghiém thu, c6 do chinh xé4c cao twong duong
vé6i diém toa do, o cao hang IV Nha nudéc tic 1a ngudn dit liéu dau vao co do chinh xac cao. Két
qua nay tuong tu mot sé cac cdng trinh nghién ciru khac da cong bd va cé thé ap dung vao cac linh
vuc ¢ yéu cau do chinh cao [1, 3]. Vi vay cd thé thiy ring d6 chinh xac cia MHSDC toan cau bi
anh huong 16n bai @6 chinh xac tir nguén dit liéu dau vao, ngudn dir liéu dau vao cang chinh xac thi
d6 chinh xé&c cia MHSDC toan cau cang cao.

4. KET LUAN

Nghién ciru di khao sat danh gia do chinh xac cia MHSDC toan cau SRTM trén pham vi 1anh
thd Viét Nam véi tong 22.4183 diém tir ban do ti 1¢ 1/50.000 va 281 diém tir 7 cong trinh do GPS-
Thay chuan doc tir Bic vao Nam. Két qua cho thdy ngudn dit liéu dau vao c6 d6 chinh xéac cang cao
thi d6 chinh xac cia MHSPC toan cau SRTM cang cao. Két qua ciing cho thdy MHSDC toan cau
SRTM ¢6 su pht hop véi 1anh thd Viét Nam do vay, day 1a nghién ctu hd tro nguoi sir dung c6
nhitng quyét dinh va lya chon ding dan khi sir dung dir liéu caa md hinh SRTM trong giai quyét
c4c bai toan chuyén nganh, gép phan lam phong phu thém co s& ha tang thong tin dia ly cua nuéc
ta.
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ABSTRACT

This research assesses realistic accuracy of Shuttle Radar Topography Mission in whole area
of Vietnam based on Vietnam topographic maps scale of 1/50 000 and 281 GPS measuring points
from north to south. The assessment process has done through 4 steps of mean square error. The
result shows that Shuttle Radar Topography Mission is highly compatible with territory of Vietnam.
The proved accuracy provides reliable information source for scientists and authority. This
important source of quantitative data not only assists users but also contribute to Vietnamese basic
geographic information.
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