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TOM TAT

Ngdp lut 1a van dé nghiém trong cia cac
thanh phe, dac biét tai thanh phé Ho Chi Minh
trong nhitng nam gan day. Vé ngdp do dia hinh,
cac nghién cizu trén thé gidi da chi ra nhiéu
phuong phap tinh todn tich liy dong chay. Theo
dé, dong chay duoc tinh tich liy theo cdac 6 ludi
duoc phdn chia. Theo do, nhitng noi cé dong
chay tich lizy I6n 14 nhitng noi bi ngdp nhiéu. Van
dé la cdc do thi thwong ndang dwong hodc dao

kénh dé giam ngdp. Tuy vdy nhiing viée do sé gay
anh huong va tac déng toan cuc hay cuc bg la
mét vdn dé can xem xét. Trong bai bao nay, cac
tac gia dé xuat mét heong gidi quyét bang thudt
toan gan diing phdn tich khéng gian tich hop ly
thuyét do thi véi muc dich dinh hiréng dong chay
dé dat diroc myc tiéu cac tich liy dong trong dia
hinh phdi nho hon mét gia tri nguéng ngap lut
xac dinh.

Tir kh6a: GIS, phan tich khdng gian, Iy thuyér do thi, thudt todn tich liy dong chay.

1. GIOI THIEU

Trong béi canh bién ddi khi hau va thoi tiét bat
thuong, van dé ngap, dic biét 1a ngap do thi do
mua va triéu cuong 1a mot trong nhiing van dé Ion.
Hién tai, cac giai phap chdng ngap, vé ky thuat lién
quan dén dia hinh, dugc dé xuat nhu: nang duong,
dao kénh, khai théng dong chay, giam lugng
rac,... Tuu chung lai, cc giai phap dé hudng dén
viéc khoi théng dong chay va thay dbi dé cao dia
hinh nham dén dinh huéng giam ngap. Tuy vay,
viéc nang dudng hay dao kénh sé tac dong dén cuc
b6 hay toan cuc dia hinh, nghia 1a viéc giam ngap
s& hét hay s& chuyén tir noi nay sang noi khac la
mét van dé can nghién cau.

Tir van dé trén, trong nghién ciu nay, nhom
tac gia dé xuat phuong phap giai quyét vin dé
giam thiéu tich liiy dong chay trén bé mat dia hinh
bang thuat toan do thi. Thuat toan sé tiép can voi
gia dinh mét dinh hinh va mét ngudng ngap xac
dinh. Khi d6, thuat todn do nhém tac gia sé tiép
can va dé xuét thay d6i dia hinh nham giam céc
tich lity dong chay dé mdi tich lily khong vurot qua
ngudng ngéap. Theo d6, thuat todn gan ding duoc
mo ta dudi day s& dugc minh hoa tinh toan trén
mot dia hinh don gian véi phueong phéap tich Iy
dong chay don (D8).
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2. PHAN TICH VA GIAI QUYET VAN PE

Bao gdom c4c ndi dung: so lwoc vé thuit toan
tinh tich liiy dong chay, Iy thuyét d6 thi, mo ta
thuat toan.

2.1. Thuat toan tich lity dong chay

Véi mot dia hinh cho san. Viéc tinh tich liy
dong chay trén dia hinh ngay nay c6 nhiéu nhém
thuat toan khac nhau. Cu thé I1a: c4c thuat toan tinh
toan dong don (single flow) va cac thuat toan tinh
toan da dong (multi flows). Theo d6, thuat toan
tinh toan dong don nghia 12 mdi 6 trong dia hinh
s& ¢6 duy nhat mot husng dong (nuéc) chay sang

(b)

Hinh 1. Céc dinh nghia so b6 vé& dong chay tich liy
Hinh (a): 8 huéng dong chay ghi chi trén mét dia hinh (1: huéng dong,...);
Hinh (b): Minh hoa v& phan tich dong chay tich Ity trén mét dia hinh (duoc sir dung trong thuat toan cia bai viét)
v6i: DEM: mé hinh db cao sé (dia hinh gia dinh), Flow path: dong chay, Flowdirection: huéng dong chay,
Flowaccumlation: gia tri tich Iiiy dong chay tai mdi 6 trén dia hinh;

1 trong 8 6 lién ké. Noi bat va lau doi la thuat toan
D8 duoc cai dat trong nhiéu phan mém tinh toan

Tuong ty thuat toan da dong chay 1a mdi &
trong dia hinh c6 thé c6 nhiéu huéng dong chay
sang 6 lan can. Tuy vao cac thuat toan, viéc tinh
toan chay sang & lan can s& 1a phan trim theo d6
cao dia hinh. Va cac thuat toan khac nhau sé dinh
nghia céc 6 lan can khac nhau. Hién tai cac thuat
toan nay dugc biét dén bao gom: thuat toan MFD,
D16,...

2.2. Ly thuyét dé thi

Ly thuyét do thi (graph theory) 1 ly thuyét vé
twong quan gitra cac dinh va cac canh (mdi lién hé
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hoic két néi giita cac “dinh™). Theo d6, mot do thi
s& gom tap dinh va tap cac “canh” két ndi. Ngay
nay, nhiéu tng dung sir dung ly thuyét d6 thi nhu:
tim duong di ngin nhit, tinh cac do thi dic
trung... Céc thuat toan tinh dong chay tich liy
ciing xay dung cac do thi dac biét (goi 1a cay, tree).
Céc cay tich lity véi mdi ndt cay mang gid tri dong
tich Ity trén do.
Trong mét do thi, cac dinh nghia sau dwoc thiét
lap:
Gia tri khoang cach (distance) gitra hai ndt 1a
duong di ngan nhét cd thé giira hai nét cua
d6 thi, ki hiéu 1a d(u,v).

Gia tri leéch tam (eccentricity) cua mét dinh
1a gia tri xa nhét tir dinh v dén cac dinh
khac, ki hiéu la ecc(v).

Ban kinh cua d6 thi G l1a gia tri ecc nho nhat,
ki hiéu la rad(G).

Puong kinh cua db thi la gia tri ecc 16n nhit,
ki hiéu la diam(G).

Tam (center) caa d6 thi I tap cac dinh v sao
cho gid tri léch tm cua chdng bang bén
kinh d thi, nghia 1a: ecc(v) = rad(G).

Chu vi (periphery) cua d6 thi 1a tap cac dinh
thoa ecc(v) = diam(G).

Trong bang trén, ching ta c6 16 dinh cia do
thi (cay) tuong tng vai két ndi dong chay (flow
path) caa dia hinh trén, theo dé:

- Giétri d6 léch tm thap nhat: dinh J (bang
ecc(J) = 3). Tai dinh J, gia tri tich liy
dong chay 1a 9 va huéng dong chay tir
dinh J sang dinh K

- Giatri d0 léch tim cao nhat: dinh O va L
(bing 6).

- Theo bang nay, gia dinh dinh P 13 noi rut
nudce (kénh), do d6, tich lily nudc tai dinh
c6 thé bang tong cac vi tri con lai cua
dinh hinh.

2.3. Bai toan va thuat toan dé xuat

Véi dia hinh trén va gia dinh ngudng ngap la mot
gia tri s6. Khi do, ta phai didu chinh dia hinh (gi&
tri cac 6 DEM) dé dong chay tich liy khong vuot
quéa. Thuat toan d& xuat l1a thyc hién viéc lap lai
tién trinh khi tich lily dong van chua dat duoc gia
tri thip hon ngudng nhu sau: Véi mdi dinh 13 tam
cua do thi:

- Giam do léch tam cho 6 lang giéng c6 do
léch tdm cao nhét, va

- (Bang céach) Giam dong tich liy dong
cho lang giéng cd tich lily dong cao.
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Bang 1. Bang dong chay tich liy, bang do léch tim tir mai ndt caa db thi (cly) véi thir tu cac dinh

Dong chay tich liiy va hwéng dong chay*
*: gia tri trong ngoac don

Gia tri d¢ léch tam
(ecc) cac dinh caa dd

Tén dinh cia dé thi (cay)

thi
0(1) 1(4) 1(8) 0 (16) 54| 4|5 ]| A B c D
0(1) 5 (4) 0(4) 0(8) 4| 4| 5|5 E F G H
0(1) 9(1) | 12(2 0(4) 43| 4|6 | J K L
0(128) | 0(64) | 0(1) 15 41 4| 6|5 | M N o P

Bang 2. Bang dong chay tich liy, bang do léch tim tir mai ndt caa dd thi (cay) véi thi tu cac dinh.

*: gia tri trong ngoac don

Dong chay tich liiy va hwéng dong chay*

Gia tri d¢ léch tam
(ecc) cac dinh caa dd

Tén dinh cia db thi (cay)

thi
0(1) 1(4) 1(8) 0 (16) 5|1 4| 45| A B c D
0(1) 5 (4) 0(4) 0(8) 51 3| 6|7 E F G H
0(1) 9(2) 2(2) 0(4) 5| 4| 5|6 [ J K L
0(128) | 0(64) | 10(1) 15 5|1 5| 4|5 | ™ N o P

Bang 3. Bang dong chay tich liy, bang do léch tm tir mai ndt caa db thi (cly) véi thi tu cac dinh

(*: gia tri trong ngoac don)

Dong chay tich liiy va hwéng dong chay*

Gia tri d¢ léch tam
(ecc) cac dinh caa dd

Tén dinh cia dé thi (cay)

thi

0(1) 14 | 1) 0 (16) s | 7] 7|8 A B c D
0(1) 5(1) | 6(4) 0(@) 716 5|5 E F G H
0(1) 3) | 70 0 (4) 8 | 7] 4|6 | J K L
0(128) | 0(64) | 4(Q) 15 g | 8|6 |5 M |N o P

Gia dinh ngudng ngap lut c6 gia tri la 8. Khi
do, khi d6, trong bang 1, ta c6 dinh J 1a dinh trong

tAm (c6 gia tri ecc nho nhat) va lan can 1a dinh N
(1am cho N tré nén trong tam hon) va dong thoi
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diém K 1a diém c6 tich liiy dong cao nhit xung
quanh diém J. Do d6, ta s& chon huéng dong chay
tir J sang N thay vi tir J sang K. Sau khi tinh toan,
ta dwoc gia tri bang 2. Trong bang 2, ta co:

- Giatritich liiy dong cuna J 1a 9
- Giatri tich liiy dong cua N 1a 10
- Vagiatri tich liy dong tai K 1a 2 (dd giam)

Theo d6, mét do thi mai duoc 1ap véi cac gia
tri d6 léch tim mai. Thuc hién l3p Ian nira, ta thay
d6i hudng dong chay tir F sang G thay vi tir F sang
J. Khi d6, ta duoc két qua bang 3 vai gia tri dong
chay tich lity déu nho hon gia tri ngudng (1a 8).
Khi d0, ta ding thuat toan.

Tuy nhién, d6i véi truong hop dong don
(single flow), mot diéu kién vé d6 hinh dong chay
phai dugc xét dén, d6 1a khong c6 dong chay chéo.
Diéu nay c6 nghia 1a néu co 4 diém I(x.y),
J(x+1y), M(x, y+1) va N(x+1, y+1) thi khong thé
c6 dong chay don dong thoi tir | sang N va J sang
M vi s& vi pham cac luat cua dong chay, nghia 1a
khong thé cang luc ¢6 hai bat dang thirc vé dong.
Do d6, thuat toén phai thém budc kiém tra dé loai
bo nhitng truong hop trén va tiép tuc tim kiém vi
tri 6 gia tri ecc nho ké tiép dé diéu chinh dong.
Va néu thuat toan khong tim dugc vi tri dao dong
thi thuat toan s& tra vé gia tri khong thé tim duoc
cach thirc dao dong va dé nghi thém diém ht,
nghia 1a phai dao kénh trén dia hinh. Khi do, chiung
ta cd thé hinh thanh nhiing “rimg” (gom nhiéu cay
riéng 1) trén mot dia hinh thay vi chi 1a mot “cay”
(tree).

3. NHAN XET VE THUAT TOAN PE XUAT

Thuét toan dé xuét sau khi thuc hién cac budc
lap sé& tao ra cac do thi (cay) c6 gia tri do léch tam
tang. That vay, khi gia tri do léch tdm ting nghia
1a cac két ndi s& phan cum hon so véi cac két ndi
cac dinh (canh) tap trung vao maot sb tam. Vi khi
tap trung cac thm cua db thi s& 1a nhimg noi ¢6 gia
tri tich Ity dong 16n va cé kha ning vuot ngudng
ngap. Thuat toan dé nghi phuong phap tinh toan
don gian hon so véi Viéc tao ra cac té hop tinh toan
thay ddi dong bat ki trén mang do thuat toan c6 sir
dung thong tin cac khdng gian 1an can va dong thoi
thuat toan ciing str dung théng tin toan cuc dwatrén
ciy (dd thi).

4. KET QUA PAT PUQC VA KET LUAN

Thuat toan trén can thir nghiém trén nhiéu dia
hinh khac nhau. Trong thuét toan trén, cac thong
tin dia hinh duoc sir dung nham phuc vu trong qua
trinh xdy dung cdy dong chay tich liy. Theo do,
thuat toan str dung phuong phap hudng heuristics
thay Vi t6 hop céac thay déi huéng dong chay s&
lam phrc tap td hop tinh toan.

Tuy nhién, dé thuat toan dwoc tng dung thuc
tién, viéc chuan bj dir liéu dia hinh, phan tich dia
hinh (4nh xa dia hinh) va chon phuong phéap tinh
tich iy dong chay 1a mot vin dé can giai quyét
trong thuc tién. Vi tng véi mdi phuong phap tinh
tich lity dong chay, viéc dbi huéng hodc thay doi
ti 1¢ dong chay la s& anh huong dén tiéu chi thay
d6i dia hinh, cu thé Ia cac van dé thyc hién trong
thuc tién nhu: dao kénh hodc nang cao duong.

LO1 CAM ON: Nghién ciru nay dwot tai tro
béi PHOG-HCM trong khuén khé dé tai ma sé C2014-
48-01
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ABSTRACT

Flooding is a serious urban problem,
especially in HoChiMinh city in recent years.
Many researches for flow accumulation by
terrain have been proposed. Accordingly,
terrains are splitted to grids. Single or multiflow
algorithms ~ will  theoretically show the
accumulated water trend. So that, to reduce
flooding, increasing road or extending drainage

system is common work. However, the consider
things is what will be influence and impact:
locally or globally on the whole calculated areas.
In this paper, the authors propose the firstly
heuristics graph-theoretical spatial analysis
algorithm to redirecting the flow for archiving
the accumulation beyond one determined
threshold value.

Key words: GIS, spatial analysis, graph theory, flow accumulation algorithm.
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