UED JOURNAL OF SOCIAL SCIENCES, HUMANITIES AND EDUCATION VOL.2, NO.1 (2012)

UNG DUNG ANH ASTER DEM THANH LAP MQT SO BAN PO DPIA
MAO TRAC LUQNG HINH THAI KHU VU'C MIEN NUI QUANG NAM

Lé Ngoc Hanh*
TOM TAT:

Ban dd dia mao cé y nghia rat I1&n déi véi viec nhan thire khoa hoc mét 1anh thd. N6 1a
di¥ liéu dau vao dé nghién ctru cac hién twong nhw: truot 16 dat, 10 quét... Khu vwc mién nui
tinh Quang Nam c6 dia hinh phirc tap, d6 déc va d6 cao I&n, mirc d6 chia cit ngang va phan
cat sau manh. Viéc ng dung &nh vién tham ASTER DEM dé xay dwng cac ban dd chuyén dé
dia mao mang lai hiéu qua cao, tiét kiém thoi gian va chi phi. Két qua cta dé tai da xay dung
dwoc mot sd ban d6 dia mao tréc lwong hinh thai nhw: Ban d6 DEM, ban dd d6 déc, ban dd
hwéng swon, badn dd phan cét sau. Day la di liéu nén quan trong dé& nghién ctru cac hién
twong tw nhién nhw 10 quét, x4i mon, trwot 1& dat trong khu ve, xay dwng dwéong sa va cac
cong trinh thuy loi.

Key word: ASTER DEM, ban db trac lwgng hinh thai, mién nti Quang Nam
1. Pit van dé

Ban d6 dia mao c6 ¥ nghia rat 16n d6i voi viéc nhan thirc khoa hoc mét lanh thd.
N6 dong vai tro quan trong trong viéc nghién ctru cac van dé tu nhién va phuc vu phat
trién kinh té xa hoi. N6 1a dir liéu dau vao dé nghién ctru cac hién tugng nhu: trugt 16
dat, 1ii quét. Ngoai ra, né con c6 y nghia khoa hoc va thyc tién 1on trong thim do
khoang san, thiét k&, xdy dung duong sa va cac cong trinh thuy loi.

Khu vuc mién nui tinh Quang Nam c¢ dia hinh phuc tap, do dbc va do cao 16n,
mirc d6 chia cit ngang va phan cit siu manh. Pay 14 mdt trong nhitng nguyén nhan
chinh hinh thanh nén céc tai bién thién nhién & khu vuc nay nhu: truot 1& dét, x6i mon
dat, 1d 6ng, 1t quét...tai bién thién nhién & day dang c6 xu huéng ngay mot gia ting ca
vé quy mo va tan sudt xuét hién, dé lai nhig hau qua ning né cho cudc sdng ctia ngudi
dan. Do d6, viéc thanh 1ap céc ban dd chuyén dé dia mao & khu vuc nay la rat can thiét.
Pay la céc tai liéu ban dd quan trong phuc vu cho viéc nghién ctru céc van dé tu nhién
trén. Tuy nhién, do dia hinh hiém tré, di lai kho khan...nén viéc thanh 1ap cac ban dd
chuyén dé dia mao ¢ khu vuc nay bang cac phuong phap truyén thong con gip rat nhidu
khoé khin. Do vay, viéc tng dung cac thanh tiru clia cong nghé vién tham va GIS trong
viéc thanh 1ap cac ban d6 dia mao 1a viéc 1am can thiét va dem lai hiéu qua cao.

Anh ASTER DEM dugc xay dung dua trén anh ASTER c6 do phan giai 1.5 arc-
second, sép si tir 30m. Véi do phan gidi nay, chung ta co thé ung dung dé thanh lap cac
ban d6 dia mao c6 ty 1€ trung binh. Ttr anh ASTER DEM nay, ching ta c6 thé thanh lap
cac ban d6 dia mao trac luong hinh thai quan trong nhu: Ban dd DEM, ban do do déc,
ban d6 hudng suon, ban dd phan cit sau. Tir nhitng van dé trén, chung toi chon dé tai
“Ung dung anh ASTER DEM thanh lgp mot $6 ban dé dia mao trdc lwong hinh thai khu
viee mién niii tinh Qudang Nam”.
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2. Phwong phap nghién ciru
2.1. Khai qudt vé khu vwe nghién ciru:

Khu vuc nghién ctru 1a cac huyén thudc vung nui va trung du cia tinh Quang
Nam, bao gém: Dai Loc, Nam Giang, Pong Giang, Tay Giang, Nong Son, Phudc Son,
Tién Phudc, Hiép Ptc, Bic Tra My va Nam Tra My. Tong dién tich cua khu vyuc nay 12
8417.10248 km?,

2.2. Dir liéu nghién ciru

- Dit liéu anh ASTER DEM (mo hinh sb d6 cao) c6 do phén giai 1.5 arc second
sap si tir 30m duoc xay dyung trén nén anh vién tham ASTER. Khu vyc mién ntii Quang
Nam nim trén 4 canh 4nh c6 s6 hidu la: ASTGTM2 N16E107_demtif,
ASTGTM2_N14E108 dem.tif, ASTGTM2_N15E107_dem.tif, ASTGTM2_N15E108_dem.tif.

- Céc s6 liéu thu thap & céc co quan

- Cac phan mém duogc dung:

+ Phan mém ENVI 4.8: Sir dung trong qua trinh tién xtr 1y dir litu ASTER
DEM nhu nin chinh anh va loc anh

+ Phan mém Global Mapper 12.0: St dung dé chuyén dit liecu ASTER DEM
tr dinh dang GeoTIFF sang dinh dang DEM, tao mét cit dia hinh.

+ Phan mém ArcGIS 10.0: Sir dung dé hién thi ban d6 DEM, tao ban dd do
déc, ban @ hudng suon.

+ Phan mém Mapinfo 11.0: Dung dé tao ban d6 phan cit sau cta khu vuc, bién
tap va trinh bay cac ban dd két qua.

+ Phan mém Microsoft Excel: sir dung dé thong ké cac chi s hinh thai, cc chi
s6 dia hinh cua khu vuc.

2.3. Phwong phap nghién ciru

Viéc thanh 1ap cac ban d6 chuyén dé dia mao duoc thyc hién theo quy trinh sau:

Anh ASTER

v

Nén chinh 4nh

L

Loc nhiéu anh

v
Anh ASTER DEM hoan

Ban d6 DEM Ban do do Bén dd huéne Bén dd phan cét
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Trong qua trinh thyc hién dé tai, ching t61 da st dung mot sb ky thuat nhu: Qua
trinh nan chinh anh, loc anh, tai phan loai anh, tinh toan dit liéu trén raster, thong ké dir
liu raster...

Anh ASTER DEM duoc nin chinh tir hé quy chiéu Latitude/Longitude sang hé
quy chiéu VN2000. Sau d6 tién hanh loc nhiéu anh trong Envi, chuyén doi dinh dang
cta dit liéu trong Global mapper roi sau d6 thanh lap cac ban dd chuyén dé dia mao vé
trac lugng hinh thai.

3. N¢i dung nghién ciru
3.1. Thanh lgp mé hinh s6 dp cao DEM

Ban d6 DEM duoc thanh 1ap dua trén s6 liéu do cao cua cac pixel anh. Anh
ASTER DEM ciia khu vyc nghién ciru ¢6 dudi *Tiff. Chung t6i sir dung phan mém
Global mapper 12.0 dé chuyén dinh dang GeoTIFF sang dinh dang DEM. Dya vao cac
thudt todn phan loai trong ArcGIS, chung ta c¢6 thé hién thi ban d6 DEM cua khu vuc
nghién ctru. Ban 6 DEM 14 nén cho viéc thanh 1ap nhiéu loai ban d6 khac.

3.2. Thanh lgp ban doé dp déc

Ban dd do ddc 1a nén tang cho vi¢c thanh 14p cac ban dd khéac nhu ban dd thd
nhudng, ban dd canh quan. Ngoai ra, cac thong tin thu dugc trén ban dd d6 dbc nhu cép
d6 ddc, dién tich, phan bd...s& gitp chiing ta giai quyét cac bai toan phan tich khong
gian xac dinh khu vuc nguy co truot 18, nhiing vung c6 kha ning xdy ra 1t quét...

Gia tri ciia d6 ddc s& duge tinh toan dua vao sb liu do cao cia cac pixel anh
ASTER DEM. Sir dung bai toan phan tich khong gian (Raster surface) dé ndi suy ban
d6 do doc.

3.3. Ban do hwong swon

Tur dit lieu DEM, chung t6i sir dung cong cu tao ban d6 huéng suon trong 3D
Analyst cia ArcGIS. Két qua s& tao ra ban d6 hudng suon cho khu vuc.

3.4. Bin d6 phén cit séu
Ban dd phan cit sau biéu dién chénh 1éch do cao dia hinh trong 1km?.
| = Zmax — Zmax

Trong do: I 1a gia tri phan cit siu (Pon vi: m); Zmax 1a tri s6 16n nhét cua do cao (DPon
vi: m); Zmin la tri s6 nhoé nhét caa do cao (Pon vi: m).

Phén cdt sdu phan anh mic do chia cit dia hinh theo chiéu thang démg. Phéan cét
sdu 16n thuong dan dén sy phat trién cua cac hé théng khe ranh xam thuc va cic sudn
truot dat, d6 10.

4. Két qua thao luin
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4.1. Bin do mé hinh sé d¢ cao DEM

Biéu dién dit liéu ASTER DEM dua vao thuat toan phan loai trong phén mém
ArcGIS 10.0, két qua nhu sau:

BAN DO DO CAC BIA HINH MIEN NUI TINH QUANG NAM
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Hinh 1: Ban do d¢ cao dia hinh mién niii tinh Qudng Nam

Trong nghién ctru ndy, ching toi phan loai d6 cao thanh 15 cap. Thyc hién k¥
thuat thong ké raster trén 16p dit liéu do cao dia hinh ctia khu vuc, ta c¢6 két qua nhu sau:

Béang 1: Dac diém do cao dia hinh mién nii Quang Nam

Gia tri do cao nhé | Gia tri d cao l6m Gia tri do cao D6 lach chun
nhét (m) nhét (m) trung binh (m) c
0 2358 462.408 405.989
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Hinh 2: Do thi biéu hién tang suat do cao cua khu vuc

Duya vao bang 1 va hinh 1 ta théy dd cao dia hinh cua khu vuc mién nti tap trung
& khoang tir Om dén 100m va 400m dén 800m, do cao trén 1200m chiém ty 18 thap.
Nhimng khu vuc c¢6 d6 cao thip chinh 14 cac séng sudi va cac thung liing. Tuy nhién, dia
hinh & khu vuc mién nai Quéang Nam c6 do bién thién 16n, diéu nay dugc thé hién qua
mat cat Bac Nam va mat cét bong Tay cua khu vuec.
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From Pos: 107.7840948380, 16.0690299220 To Pos: 108.0969830189, 14.9460613825

1500 m
1000 m
500 m

25 km 50 km 75 km 100 km 129 km

Hinh 3: Mat cat Bac Nam cua mién nui Qudang Nam

From Pos: 108.1413177262, 15.8623557200 To Pos: 107.2188115501, 15.7677397019
1500 M= - = - = - - o e oo

10km  20km  30km  40km  S0km  60km  70km  80km  90km 99 km
Hinh 4: Mat cat Bong Tay cua mién nui Quang Nam

Duya vao mit cit Bic Nam va Dong Ty ciia mién nti Quang Nam, ta nhan thiy
d6 cao dia hinh ciia khu vuc tip trung & phan phia Tay, Tay Nam, va phia Nam ciia
Tinh.

4.2. Bin dé d¢ doc khu viee nghién civu

Dua trén gia tri d¢ cao cia anh ASTER DEM, dung thudt todn ndi suy trong
cong cu 3D Analyst ctia ArcGIS, ta ¢6 ban d6 d6 doc ciia khu vuc nghién ciru.

BAN B0 BO DOC BIAHINH MIEN NUI TINH QUANG NAM

B
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Hinh 5: Ban d¢ do doc dia hinh mién niii tinh Qudng Nam

Cac cap d6 dbc dugc chia theo quy dinh cua Bo Nong Nghiép va Phat trién
Nong thon, bao gém cic cip: cap I: < 3°, cap II: 3-8, cap III: 8-15°, cip IV: 8-20°, cap
V: 20-25°, cap VI: >25°.
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Hinh 6: Dé thi thé hién d6 doc mién niii Quang Nam

Dung thuit toan caculater Area dé thong ké dién tich ciia mdi cap do déc, két

qua nhu sau:
Bang 2: Thong ké dién tich va ty 18 cac cap do doc
Cép d6 dbc Dién tich (ha) Ty 1& (%)
<30 94276,1 11,2
3-8° 199495,0 19,7
8-15° 178451,2 21,2
15-20° 145622,9 17,3
20-25° 119528,6 14,2
>250 104377,1 16,4
Téng 841750,9 100

Qua hinh va biéu d6 ta thdy do déc ¢ ddy 16n, tap trung vao khoang tir 8° dén
23°, @6 dbc trung binh ciia khu vyc 13 18,85°. Cac khu vuc ¢6 do ddc cao tap trung & cac
khu vuc chuyén tiép giita ving dong bang ven chan nai voi khu vuc ndi 14n can va ving

chuyén tiép gilra cao nguyén va nti cao. Do vay, nhiing khu vuc nay dé xay ra cac hi¢n

tuong tai bién thién nhién.

4.3. Bin dé hwong swon trong khu vue

Dung chirc ning tao huéng suon va tién hanh théng ké hudng suon dya vao dir
liéu anh ASTER DEM, ta duoc ban dd hudng suon cua khu vuce mién nai Quang Nam.
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BAN DO HUONG SUON BIA HINH MIEN NUI TINH QUANG NAM
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Hinh 8: Do thi thé hién huong swon mién nui Quang Nam

Duya vao bang va hinh ta thady hudéng suon mién nii Quang Nam phan bo kha
deu, it c6 sy chénh I¢ch gitra cac hudng va gitra cac khu vye.
4.4. Ban do phan cat sdu

Ban do6 phan cat sau dia hinh bi€u thi mirc do chia cat cia mgt khu vyc nao day.
Neéu gia tri con 16n thi mire do phan cdt cang manh. Ban d6 nay dugc thanh 1ap bao gom
nhi€u cong doan, thao tac trén ca dir li€u raster va dir liéu vector, thyc hién trén nhicu
phan mém khac nhau. K&t qua thu nhan dugc ban dé do doc cua khu vuc nghién ctru.

NZLoL

NSESH

NDOSH

o 50 B 100
kilometers

Hinh 9: Ban doé phdn cat sau mién nui tinh Quang Nam

Bang 3: Bac diém phan cat sau mién ntii Quang Nam

Gia tri phan cit siu Gi4 tri phan ciit su Gia tri phan cit siu D6 léch chuin
nhé nhét(m) 16m nhét (m) trung binh (m) T
0 1260 85,7351 72,2317
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Bang 4: Théng ké dién tich va ty 1 cac murc 6 phan cét sau

O ko | Ditntich () | Tytece | PO RHE Dl?::h TS 16 (%)
0-20 13909.432 1.647743 160 - 180 29349.196 3.476772
20-40 87971.7 10.42133 180 - 200 14742.18 1.746392
40 - 60 117549.818 13.92522 200 - 240 10661.638 1.263002
60 - 80 147358.04 17.45637 240 - 320 3422.072 0.405386

80 - 100 148571.988 17.60017 320 - 440 3708.564 0.439325
100 - 120 122919.483 14.56132 440 - 640 1714.242 0.203073
120 - 140 86905.474 10.29502 640 - 980 1857.187 0.220007
140 - 160 52607.713 6.232029 980 - 1260 901.976 0.10685

Dua vao ban d phan cit sau va bang thong ké ta thdy do phan cit sau chu yéu
tap trung trong khoang tir 40 dén 140m. Gia tri phan cat sdu 16n chi yéu tap trung &
nhitng viing chuyén tiép giita nhitng dong bang ven séng sudi va khu vuc 1an can, giita
cao nguyén va nii. Do phan cat sau phu hop véi gia tri d6 doc. Pay 1a diéu hét sic luu
¥, vi cac tai bién thién nhién nhu truot 16 dat, 1i quét thudng xay ra & cac khu vuc nay.

5. Két ludn: Qua viéc xay dung cac ban dd chuyén dé dia mao khu virc mién ndi tinh
Quang Nam tir dir liéu anh vé tinh ASTER DEM, chung t6i c6 thé rat ra mot s két luan
sau:

- Viéc tng dung anh vién tham ASTER DEM dé xdy dung cac ban do chuyén dé
dia mao mang lai hiéu qua cao, tiét kiém thoi gian va chi phi. Day la phuong phap thanh
1ap ban dd hién dai, cung cép mot lugng thong tin 16n. Xay dung cac ban dd dudi su tro
gitip ciia cac phan mém chuyén nganh, dic biét 1a ArsGIS cho hiéu qua, do chinh xac
cao, quy trinh thanh 14p don gian.

- TUr viéc thanh 1ap cac ban d6 don tinh vé dia mao, dy 1a dir liéu nén quan
trong dé nghién ciru cac hién tuong ty nhién nhu 1i quét, x6i mon, truot 1¢ dat trong khu
vue, xdy dung dudng sa va cac cong trinh thuy loi. Két qua nghién ctru cho thiy muc
do phan cit sdu va do ddc dia hinh khu vuc mién nui Quang Nam 16n. D6 1a mot trong
nhitng nguyén nhén quan trong giy ra cac tai bién thién nhién. Vi vay, can thiét phai c6
cac du an nghién ciru cac tai bién trén dé phong tranh, giam thiéu tac dong dén doi song
kinh té xa hoi ctia ddng bao mién nui tinh Quang Nam.
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APPLICATION OF ASTER DEM IMAGE TO ESTABLISHING
GEOMORPHOLOGICAL MAPS OF MOUNTAINOUS AREAS IN QUANG
NAM PROVINCE
Le Ngoc Hanh
The University of Danang — University of Science and Education

ABSTRACT:

Geomorphological maps have great significance for the scientific realization of a
territory. It is the input data to study phenomena such as landslides and flash floods.
Mountainous areas in Quang Nam province have the complex terrain: high slopes and
altitudes, the intense level of cross-sectional and deep cleavage strength. The application of
remote sensing images ASTER DEM to the construction of thematic maps of geomorphology
brings high efficiency, save time and cost... As a result, we have built the thematic maps of
monitoring forms of geomorphology which are: DEM maps, slope maps, slope maps, and deep
cleavage maps. This is an important data base to study natural disasters in the mountainous
areas in Quang Nam province such as flooding, erosion, landslides in the area, road
construction and irrigation works.

Key word: ASTER DEM, geomorphological map of the form monitoring, Mountainous
areas in Quang Nam province.
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