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Tém tat: Ban db 1a cong cu rat quan trong dé day, hoc va nghién ciru dia ly. Sy phat trién ctia khoa hoc
dia ly khéng thé tach roi khoa hoc ban d6. Truwdc day, viéc thanh 1ap cac ban dbd thweng tén nhiéu thoi
gian, céng strc va hiéu qua mang lai khéng cao. Cung véi sy phat trién clia cong nghé théong tin, dac biét

la vién tham va GIS d& gitp cho viéc thanh lap cac ban db tré nén dé dang mang lai hiéu qua cao.

Nghién ctru nay dwgc thye hién véi myc tiéu chinh la thanh 1ap dwgc cac ban dd dia mao va thay van
cla thanh phd Da Nang ti» anh vién tham. Két qué nghién clru da xay dwng dwoc mét sbé ban dé chuyén
dé& vé dia mao va thly van cla thanh phé. Pay la tai liéu rat quan trong, phuc vu dac luc cho cong tac
gidng day va nghién ctru cac van dé dia ly.

T khéa: vién tham; ban dd; dia ly; dia mao; thay van.

1. B4t van dé

Ban dd 1a cong cu rat quan trong trong day, hoc va
nghién ctru cic van dé dia ly. Nhidu nha dia 1y cho rang,
viéc nghién ctru dia ly phai bat dau bang ban d6 va két
thuc béng ban dd. Ban d6 thé hién truc quan cac hién
tuong trong ty nhién, xu thé bién ddi cia ching trong
twong lai. Viéc thanh 1ap céac ban dd 1a cong viéc duoc
c4c nha dia Iy rit quan tim. C6 thé no6i sy phat trién cua
khoa hoc dia Iy khong thé tach roi khoa hoc ban do.

Trude day, viéc thanh lap cac ban do bang phuong
phap truyén thong tén nhidu thoi gian, cong sirc va két
qua dem lai khong cao. Cung véi su phat trién cia cong
nghé thong tin, dic biét 1a vién tham va GIS, di tao ra
cudc cach mang trong viéc thanh 1ap cac ban dd phuc vu
giang day va nghién ctru dia ly. Nhiéu ban dd trudc day
thanh 1ap kho khan, hién nay nhod anh vién tham va GIS
c6 thé thanh 1ap d& dang. Trong bai bdo nay, chung toi
di sau vao phuong phép str dung anh vién thim, ma cu
thé 1a anh ASTER DEM trén nén GIS dé thanh lap mot
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s6 ban dd dia mao va thiy van nhu: ban dd @6 dbc, ban
dd do cao, ban dd hudng suon, phan cit sau, mat cat dia
hinh, ban dd Iuu vuc séng, huéng dong chay, tich tu
dong chay, ban d6 phén cit ngang. Day 1a cong cu va tu
lidu hiru ich dé day, hoc va nghién ctru dia ly.

2. Phwong phap nghién ctru
2.1. Dir liéu nghién ctu

Bai bao su dung anh ASTER DEM c6 d6 phan giai
1.5 arc second xép xi tir 30 - 45m duogc xdy dung trén
nén anh vién tham ASTER dé thanh 1ap mot s6 ban d6
chuyén dé dia mao va thiy van. So vai cac dir li¢u anh
vé tinh khac, anh ASTER c6 kha ning cung cép nhiéu
thong tin hon do bd cam dugc cAu thanh tir 3 hé phuy,
mdi hé hoat dong trén mot hé théng quang riéng. Anh
ASTER DEM cua thanh ph6 Pa Ning nam trén 4 canh
anh la ASTGM2 NI5E107, ASTGM2 NI15E108,
ASTGM2_N16E107, ASTGM2_N16E108.

2.2. Quy trinh nghién cdu
Viéc thanh 1ap cac ban dd dija mao va thuy van dugc
thuc hién theo quy trinh sau:
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Ban db Bién do Ban dd Mit cét dia Bdn dé heu
do cao do déc hudéng swon hinh viFe séng

Muc tiéu chinh cta bai bao 1a thanh lap cac ban db
chuyén dé dia mao dua vao dir lieu anh ASTER DEM
trén nén GIS. Vi viy, ching t6i déu st dung cong cu
GIS 1a chu yéu dé xir Iy va thanh 1ap cac ban d6 chuyén
dé nay.

Trong qua trinh thanh 1ap cac ban dd dia mao va
thity van, chung t6i dd sir dung mét sé k¥ thuat nhu:
nin chinh anh, loc anh, tinh toan dit liéu trén raster,
thong ké dit liéu raster...

Anh ASTER DEM dugc nén chinh vé ding hé quy
chiéu ban dd. Sau d6, ching t6i thanh 1ap cac ban d6 do
cao, do déc, hudng suon, phan cit sau, mat cit dia hinh
trén phan mém ArcGIS. Tiép tuc, bai béo st dung phin
mém ArcSWAT tich hop trén ArcGIS dé thanh 1ap ban
dd luu vuce song, huéng dong chay, tich tu dong chay va
phan cit ngang.

3. Noi dung va két qua nghién ctru
3.1. Thanh 1ap nhém ban dé6 dia mao
3.1.1. Bén d6 dé cao

Ban dd d¢ cao thé hién do cao tuyét dbi cua céc vi
tri so voi mat thiy chuan gbc. Dia hinh ndi cao cua
thanh phd Pa Nang tap trung chu yéu Tay va Tay Béc
cua thanh phd, c¢6 d6 cao trung binh tir 500 - 1000m.
Dia hinh go doi phan bd ¢ phia Tay, Tay Bac thanh ph,
gém cac xa Hoa Lién, Hoa Son, Hoa Nhon, Hoa Phong
va mot phan cac xa Hoa Khuong, Hoa Ninh cua huyén
Hoa Vang. Dia hinh ddng biang phan b chu yéu & phia
Dong cua thanh phd, doc theo cac song Ién: song Yén,
song Tay Loan, song Cam Lé&, song Cu D&, song Han va
doc theo bién.

Tu anh ASTER DEM, sir dung ky thuat phéan loai
d6 cao theo phuwong phap phan ting mau trong phan
mém ArcGIS dé thanh lap ban dd do cao cua thanh phd
Da Ning.
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Hinh 2. Ban do d@é cao thanh phé Pa Néang
(thu nho ter ty 1€ 1:250000)
3.1.2. Bén do dé déc

Ban db d6 dbc & nén tang cho viéc thanh 1ap cac ban
d6 khac nhu ban d6 thé nhudng, ban d6 canh quan. Ngoai
ra, cac thong tin thu dugc trén ban dd d6 déc nhu cap do
ddc, dién tich, phan bé... s& gidp chlng ta giai quyét cac
bai toan phan tich khong gian xac dinh khu vuc nguy co
truot 16, nhitng vung ¢6 kha niang xay ra i quét,...

Gia tri cua d6 dbc s& duoc tinh toan dua vao s liu
d6 cao cua céac pixel anh ASTER DEM. Bai bao sur
dung bai toan phén tich khong gian (Raster surface) dé
noi suy ban d6 do déc.

Dua trén gié tri d6 cao cia anh ASTER DEM, dung
thuat todn noi suy trong cong cu 3D Analyst cua phan
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mém ArcGIS, bai bao thanh lap dugc ban d6 do déc cua
khu vuc nghién cuu.
BAN DO DO DOC THANH PHO DA NANG

THUA THIEN HUE
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Hinh 3. Bdn do d¢ doc thanh phé Pa Nang
(thu nhg ter ty 1¢ 1:250000)

Khu vyc ¢6 d6 doc I16n cua thanh phd tap trung ¢
Tay va Tay Bic. Pay la noi tap trung nhiéu rimg dau
nguodn va cé y nghia bao vé moi truong sinh thai cua
thanh phd. Khu vyc phia Nam va Péng Nam c6 d6 dbc
thap. Pay 1a noi tap trung nhiéu hoat dong sinh hoat va
san xuat caa thanh phd.

3.1.3. Ban dé huwéng swon

Hudng suon dia hinh phu thude chu yéu vao chénh
léch d6 cao gitra cac diém trén bé mit dia hinh. Huéng
suon chinh 1 huéng thang dimg tir bé mit dén cac duong
dong mirc. Gid tri hudng suon duge biéu didn dudi goc
phuong vi, tir 0° dén 360° theo chiéu kim ddong ho.

Ban db nay cho chung ta biét hudng cia dia hinh.
Huéng sudn co y nghia rat quan trong trong viéc phan
bd niang luong mit troi, don gié va khuat gio. Vi vy,
huéng sudn c6 anh huong rat 16n dén cac thanh phan tur
nhién khac nhu khi hau va sinh vét.

T anh ASTER DEM, bai bao st dung cong cu
Aspect dé thanh 1ap ban dd huéng sudn cia thanh phd
Da Nang.

Hudng suon cua thanh phd phan bd kha da dang.
Nhitng khu vuc c6 dia hinh biang phing tap trung chu
yéu & Pong va Pong Nam cua thanh phd. Khu vuc phia
Tay, Tay Béc, Ty Nam va Pong Béc co6 hudng suon
phtc tap hon. Diéu ndy s& anh huong rat Ion dén sy
phan bd nhiét am, tac dong truc tiép va gian tiép dén cac
thanh phan ty nhién khéc ciia thanh phé.

126

BAN DO HUONG SUON THANH PHO DA NANG

QUANG NAM
4006 vewrs Gao théng

1250000

Hinh 4. Ban do huéng swon thanh phé Pa Nang
(thu nho ter ty 1€ 1:250000)

3.1.4. B&n dé phan cat sau

Ban dd phan cit sau biéu dién chénh léch do cao
dia hinh trong 1km?2. Mién c6 dia hinh thay d6i nhiéu
thuong c6 thung ling dang suon dbc, do déc doc theo
cac dong séng lén, 1am cho luu tde nude 16n, thoi gian
tap trung ngan. Viéc thanh 1ap ban d6 phan cit sau bang
anh ASTER DEM c6 thé thuc hién bang nhiéu cach
khéc nhau. Tir anh ASTER DEM ching ta c6 thé thanh
lap ban db thé hién gia tri cao nhat va gié trj thap nhat
trong pham vi 1km2 Sau d6 sir dung thuat toén théng ké
trong ArcGIS chiing ta c6 thé thanh lap ban d6 phan cit
sAu bang cach liy ban dd gia tri cao nhét trir ban d6 gia
tri nho nhat. Trong bai bao nay ching t6i str dung cong
cu Focal Statistics trong hop thoai Neighborhood & phan
Spatial Analyst Tool dé thanh lap ban db phan cat sau.

BAN DO PHAN CAT SAU THANH PHO DA NANG

THUA THIEN HUE

e 7
&=
]

. QUANG NAM (7

CHU GIAI
Rann 901 Qudn

—— Giaothéng

Thiy M

QUANG NAM

Hinh 5. Bdn do phan cadt sau thanh phd Pa Ndng
(thu nho ter ty ¢ 1:250000)
3.1.5. M4t cét dia hinh
Mit cét dia hinh biéu din su cao thép clia mat dét
tu nhién doc theo mét tuyén ndo d6. Mat cat dia hinh 1a
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cong cu rat quan trong dé nghién ctru sy bién ddi cac
déi tugng ty nhién theo mot tuyén da duoc xac dinh.
Viéc thanh 1ap mit cat dia hinh c6 thé sir dung phuong
phép thu cong va hién dai. Bai bao s dung anh ASTER
DEM két hop véi cong cu interpolate shape dé vé& mat
cit cua mot khu vue, két qua nhu sau:

MAT CAT BIA HINH
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-
Hinh 6. Mdt cat dia hinh tir anh ASTER DEM

3.2. Thanh 1ap nhém ban dé thay vén
3.2.1. Ban d6 Iwu vuc sbng

0
TUYEN BONG TAY

Luu vyc s6ng 1a khu vuc bé mat cung cép nuée cho
ting con song hoic hé thong song. Cac luu vuc song
ngin cach véi nhau bang dwong phan thiy hodc dinh
phéan thuy, con goi la dudng chia nuée. Co6 2 luu vuc
song chinh: luu vuc song so dang 1a luu vyc cua ting
con song va luu vyc cua thuy hé 1a luu vuc chung cua
mét hé théng song.

BAN DO LUU VU'C SONG CU BE, THANH PHO DA NANG

160000 170000 180000 190000 200000 210000 220000

Thira Thien Hub @

1762000

1784000
1784000

1768000

Hinh 7. Ban do luu viee séng Cu Dé — TP Pa Nang
(thu nho ter ty 1¢ 1:275000)

Truéc khi ¢d cac cong cu hd tro trén may tinh thi
phuong phap xac dinh luu vyc sdng phd bién 1a st dung
ban dd cao do dia hinh, tao cac duong déng cao do, sau

d6 khoanh luu vuc theo nhitng cao d6 16n nhét trén khu
vuc nghién ciru. Phuong phap xac dinh ranh gidi luu vuc
sng bang wng dung cong nghé GIS trén ban dd s6 ¢ thé
khac phuc dugc nhitng nhugc diém caa phuong phép xac
dinh luu vyc séng bang ban d6 dia hinh trén gidy.

Trong nghién ctu nay, ching tdi st dung chuc
nang tao luu vuc dugc tich hgp trén cdng cu ArcSWAT
trong phan mém ArcGIS 10.2. Két qua, bai bao da thanh
lap dugc ban d6 Iuu vyc séng cua khu vyc nghién ciu.
3.2.2. Ban dé hwéng dong chay

Hudng dong chay trén mot 6 pixel 1a huéng ma
nudc s& chay ra khoi 6 pixel d6, duoc xac dinh bang
huéng ddc nhat tir mdi 6 pixel. M6 hinh tam hudng gia
tri dong chay dugc thé hién trén ban dd, mdi huéng
dong chay dwoc mé héa bang con sé twong wng Véi
hudng cua 1 trong 8 6 xung quanh 6 pixel trung tdm bao
gém 1, 2, 4, 8, 16, 32, 64 va 128, Hudng dong chay
dugc din xuat tr anh ASTER GDEM thdng qua sir
dung chtic nang phéan tich thuy van (Hydrology Tool)
trong phan mém ArcMap. Tur ban d6 Fill, ching ta st
dung cong cu Flow Direction & hop thoai hydrology
trong Spatial Analyst Tool.

78| 72| 69| 71| 58] 49
74| 67|56 | 49| 46 | 50

69| 53| 44|37 38|48

64|58|55|2231|24
68|61 |47 21[16[19
7453341201112

Elevation Flow Direction

Hinh 8. M6 hinh hwéng dong chay

BAN DO HUONG DONG CHAY THANH PHO DA NANG
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Hinh 9. Bdn dé huéng dong chay TP Pa Nang
(thu nho ter ty € 1:250000)
3.2.3. Ban dé tich tu dong chay
Ban d6 dong chay tich tu nudc dugc tich dya vao
hudng cia dong chay (Flow Direction). Dong chay tich
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lity duoc duya trén s6 lwong té bao chay vao mai 6 trong
raster dau ra. Céc té bao xu ly hién tai khong dugc xem
Xét trong su tich iy nay.
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Direction coding
Hinh 10. Thanh ldp ban do tich tu dong chay

Tir ban d6 Flow Direction, chiing ta c6 thé thanh lap
duoc ban d6 Flow Accumulation, két qua nhu sau:
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Hinh 11. Ban dé tich tu dong chdy TP Pa Nang
(thu nhg tzr ty 1¢ 1:250000)

3.2.4. Ban dé phan cét ngang

Ban dd nay thé hién mat do sdng sudi trén luu vuec.
Mat d¢ séng sudi anh huong rat lon dén thoi gian tap
trung nudc mua trong luu vuc, mat do song sudi 1on s&
c6 ludi song day dic, luu lugng 1d 16n & mua mua, can
& mua kho.

Ban dd phan cit ngang trong luu vuc D duoc tinh
theo cbng thuc:

D=7 li/A

1i: B¢ dai cua nhanh séng thu i

A: Dién tich luu vyc, & ddy nguoi ta thuong lay 13
1km?.

Néu D con nhé thi mat do sdng sudi con thua; néu
D 16n thi mat d6 séng subi day va mac do xam thyc
ngang phét trién.
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Tir ban dd Flow Accumulation, s dung cong cu
Raster calculator trong Spatial Analyst Tool va sau d6
chuyén dir lidu tir Raster sang vecto chung ta c¢6 thé loc
ra dugc dong chay cua luu vuc.

Sau @6, st dung céng cu Line Density & hop thoai
Density trong phan Spatial Analyst tool, bai béo thanh
lap dugc ban d6 phan cat ngang khu vic nghién cau.

BAN DO PHAN CAT NGANG THANH PHO DA NANG
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Hinh 12. Ban do phan cat ngang thanh phé Pa Néang
(thu nho ter ty ¢ 1:200000)
3.3. Mét s6 (rng dung cac ban dé trong day hoc
va nghién ctru dia ly

Thong qua ban d0, cac van dé cua dia 1y tu nhién
dugc giai quyét mot cach dé dang hon. Pay 1a nguon tu
liéu phuc vu rat bd ich cho viée day, hoc va nghién ctru
cuia can bd va sinh vién dia ly trd nén tryc quan, hiéu
qua hon. Thong qua d6, gitip sinh vién hinh thanh
phuong phap nghién ctru cac vin dé twong ty, Viée ap
dung cac ban dd nay vao day, hoc va nghién ctru dia ly
tu nhién, cu thé nhu sau:

- Str dung cé4c ban d6 phén cit ngang, phan cit siu,
ban dd do déc, mat ct dia hinh trong hoc phén dia mao
dai cuong & cac chuong: cac nguyén tic phan loai dia
hinh; dia hinh mién ndi va cac qué trinh suon. Trong
hoc phan tai bién thién nhién, cac ban d6 nay dugc tng
dung vao viéc giang day va nghién ciu cac tai bién
thién nhién do thach quyén — dia mao. O hoc phé‘m vién
tham tng dung, cac ban do nay 1a cong cy hidu qua dé
giang day van d¢ tng dung vién thdm trong nghién ciru
truot 1o dt, ...

Bing 1. M6i quan hé gid tri phan cdt ngang

voi x0i mon va truwot lo dat

Phn cit X6imon | Phincit | Trwetlé
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ngang ngang
(km/km?) (km/km?)
<0.5 Yéu <0.5 Trung binh
0.5-1.0 Tung | g5 15 | Twongdol
binh manh
10-15 | Twongdol |45 55 | Rétmanh
manh
15-2 Manh 25-35 Manh
>2.0 R4t manh >3.5 Yéu

Bing 2. Moi quan hé gid tri phdn cdt sau véi x6i mon
va truot 16 dat

Bing 3. Thong ké dién tich trieot 16 dat theo cdc cap

C?ip nguy co Dl%;:at)i ch Ty 1€ (%)
Nguy co rat thap 5.428,3 7,76
Nguy co thip 20.729,4 29,62
Nguy co trung binh 25.957,8 37,09
Nguy co cao 16.437,1 23,48
Nguy co rt cao 1.440,1 2,06

Phan cit X6i mon Phan cit Trwot I
sau (m/km?) sau (m/km?)
<30m Yéu <30m Trung
binh
Tir 30 - 50m Tbmg Tir30-50m | RAt manh
\ Tuong ddi Tu 50 —
T 50 — 75m manh 100m Manh
T 75— T 100 — Tuong
100m Manh 150m | déi manh
Trén 100m | Rét manh >150m Yéu

Bén canh d6, ching ta c6 thé két hop cac ban do dia
mao va thily van véi cac ban dd khac dé nghién ctru mot
véan dé moi trudng cu thé.

Vi du: Chiing ta c6 thé két hop ban do do dbc, do
cao, phan cit ngang, phan cat sau, huéng suon va mot sd
ban d6 dia 1y khac nhu: lugng mua, ting day dat, giao
thong, dit gdy,... bang cac cong cu phan tich khong gian
trong GIS, dé nghién ctru van dé truot 16 dat ciia huyén
Hoa Vang, thanh phd Da Néng. Két qua nhu sau:
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Hinh 13. Ban do phdn viing nguy co truot |6 dat huyén
Hoa Vang, thanh phé Pa Néng
Str dung cac cong cu thong ké trong GIS chiing ta
¢6 thé dé dang nhan biét dugc nguy co trugt 1o dat ¢
huyén Hoa Vang.

Déi voi ban d6 luu vyc song, mot trong nhing g
dung c6 tinh tiém tang va c¢6 thé tan dung dwoc cac két
qua cua céac nghién ctru khac d6 1a viéc phan dinh ving
anh hudng cua cac khu vyc. Viée thit hai 1a lién quan dén
viéc phan tich danh gia sir dung dat trong viéc danh gia
dong chay tai mét vi tri nao do6. Tu viéc xac dinh ranh
giéi luu vuc song, ngudi sir dung ¢ thé xac dinh cac
pham vi anh hudéng, mic do cac loai hinh anh hudng
trong luu vuc nghién ciru. Ngoai ra, viéc tac ddng cua
rimg d6i véi dong chay nhu thé nao ciing can phai duoc
nghién ctu thém bdi 18 dong chay ctia mdt luu vuc song
chiu tac dong nhiéu yéu t6 bao gébm cac dic trung khi
tuong nhu mua, nhiét do, néng, gio, bde hoi.

Ngoai viéc giang day, gido vién va sinh vién c6 thé
ap dung nhitng phuong phap nay dé ty thanh 1ap cac ban
dd vé dia mao va thiy van ¢ cac lanh thd khu vuc khac
nhau. Tt d6, gido vién va sinh vién c6 thé bd sung cip
nhat nhimg tu liéu giang day con thiéu ddi voi mot khu
vuc cu thé, gitp cho viéc day hoc va nghién clru mang
lai hiéu qua cao hon.

4. Két luan

Tir két qua sir dung anh vién tham dé thanh 1ap mot
s6 ban db dia mao, thiy van va tng dung chung trong
day hoc, nghién cuu dia ly, chiing t6i c6 thé dua ra mot
s6 két luan sau:

- Viéc tmg dung anh vién thim ASTER DEM dé
xdy dung cic ban do chuyén dé dia mao va thiy vin
mang lai hi€éu qua cao, tiét ki€m thoi gian va chi phi.
Day 1 phuong phép thanh lap ban db hién dai, cung cap
mdt luwgng thong tin 16n;

- Xay dyng cac ban dd dudi sy trg giup cia cac
phin mém chuyén nganh, dic biét 1a ArcGIS cho hiéu
qua, do chinh xac cao, quy trinh thanh 1ap don gian;
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- Bai bao da thanh 1ap dwoc mot sé ban dd chuyén
dé dia mao va thuy van va viéc ap dung cu thé ching
vao day hoc, nghién cuu dia ly;

- Chiing ta c6 thé g dung dé thanh 1ap cac ban do
dia mao va thlly vin & nhitng khu vuc khdc mot cach dé
dang. Tir d6, c6 thé lam phong pht thém tai liéu phuc
vu day hoc va nghién ctru dia ly.

- Céc ban dd chuyén dé dia mao va thuy van dugc
thanh lap theo phuong phap nay 1a ngudn tu liéu quan
trong, giup cho viéc day, hoc va nghién cuu dia 1y trd
nén hiéu qua hon. Thong qua d6é hinh thanh nang luc
nghién ctru cho sinh vién va kha nang thuc hanh, ap
dung vao thyc tién cta cong viéc.
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A METHOD FOR MAKING GEOMORPHOLOGICAL MAPS AND HYDROLOGICAL MAPS
OF DA NANG CITY VIA REMOTE SENSING IMAGES FOR THE SAKE OF TEACHING AND
DOING RESEARCH

Abstract: Maps are crucial tools for teaching, learning and researching geography. The development of the geographical
science cannot be separated from cartography. Formerly, map-making used to take a lot of time and effort but did not bring back high
efficiency. The development of the information technology, especially remote sensing and GIS, has eased the establishment of maps,
resulting in high efficiency. The main purpose of this research is to establish geomorphological maps and hydrological maps of Da
Nang city by means of remote sensing images. The research findings help to build up a number of specialized maps in
geomorphology and hydrology related to Da Nang city. This is a document of great importance for use in teaching, learning and
researching geography.

Key words: remote sensing; map; geography; geomorphology; hydrology.
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