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Study on fractal properties of a river bed and the calculation
method of its fractal dimension
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Abstract; In this paper, in case of fractal properties of river bed and the calculation method of
fractal dimension, the fractal principle, technology of Geography Information System (GIS) and
theory of river bed evolution were combined. Firstly, the attitude data was automatic extracted
from the underwater geographical map by the programming, and the GIS software was used to
build the river bed surface DEM. Then the Projection Covering Method was improved to calcu-
late fractal dimension of the bed surface with the DEM. At last, the physics conception was dis-
cussed by the comparison among the fractal dimensions of each reach in different periods. This

research show that this calculated method is effective and accurate, and supplies a new way to
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calculate fractal dimension of bed surface. Meanwhile, the bed surface fractal dimension varies
with the time and space. It can be used to describe the undulating degree of bed scouring and sed-
imentation quantitatively, and the fractal dimension is correlation with river regime and pattern.
This method and conclusion are valuable to river evolution and river mechanics.
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Fig.1 Process of transformation from underwater topographic map to channel DEM
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Fig.2 The DEM of Yidu reach

2 WEygKGitE

L T R W DEM 5 . RIVAT DL O S Al 7R 17 20 T2 4R 0 TH 5. % T 5 A% Sk 1Y 23
EROTH AR C 2 U TR 2 T SO R (B 2 R 4 A R 2 1B 2B



B3 JRISRZE L S5 L T PR SR T 53 B AL B o3 TR 4 B0 B U ik 173

I TG AR b A LR B AT — P AR B A 7 (5 R A E D5 . Mandelbrot i £ H DA
2 110 24 K5 R - TR AR ) N 1 S AL 2 7% B A 5 4 3 T 1) 43 24 50 AEL 3k S T 7 4% 1] [ 2 1)
FE S 100 XF T SR T BT 3 D0 R RN R AL A TR X — )L AR e R X R A R
AT R AT B A A P B U AR R I A A NI A A T 2 M 3 I RS
b R TR RUBE 3 3R 10 AR R R TR R A 2 e LA 3R M. 2% 1w B AR 2 5 T oty e
PRI T, e 28 5 e VT o B il T 43 5% 1 RRZE — S B 2 P A 3 v mR A A R T
S5 5 W B S DAAS [R] 9 He 5 A T 1 a0 R A J5 o AR I 388 W00 8 A 4% 3 1 T W A 1 A AR Bk 3
BT AR X T 2 LA 00 2 18 45 0. BT LA SR P 2 v AR R E IR R T — b
AR 4 9] R 2 T 3 4
TESTTE JUAR R, i Rk RN 55 v e d i R IR 2 B0 33 T . 61 52 4% 1 TG R0 ) i £ L 7R
2% 5 L FRVRSS RO A B3 HL 4 . T % HEURE 288 18T 5 gl S AT B8 LA 8 — RO 1 — 4k R R LA
PRANTR T J5 T8 B = A % 55 o B 25 MRS 28 18T DR M AS A5 S SR FH I B2 8 36 1 O 5. R
J7 e Clarke™ "™ $2 H 1) = 1 T8 b A 28 TR I 10 J5 o RSP0 % B/ itk 4 Hh TR i i
W XTI R AL R S = { (x.y 2 (asy)) | (2, 3) €EGHLFHIE K MR HE 3% G A
3.8 G IBGE S B m (r) Xn (D) ARy r B/NETT R BAN/NEFTIER 4 A M AFE G Lk
PR 4 ASE R ETE S FARAE 4 D alivg hGu)]ubli+ 1,5, hGH 1, ) Tseli+ 1,5 +1,hG
+ 1+ D ]udlig+1hGag + 1D ], BIX 4 AR AR 4, 48 I pr [ DX fa7 Ak Sk 5 A4~ 28 T3] =
FIE 9K J 3 3 3% A~ = A0 T T AR 2 Rk S8 I B — A T M X R Y S ) DO i 0B T RS,
ER AT = R A R I A 8] = AR R B E N B = ATE . L RORR S,
S, =5 Clad |+ lab|+ lad |+ |bc]). 1

R B 4 HR Y abd R bed P28 0] = MAIE R & B M =ML . OB ARG B, BT LA
AR SR A 2 2Ok I R 5 i Y e sy AR S L B
S; = PIJ(PIJ*‘“MNPU*‘“d‘)(Pu*‘bd‘)"‘

Qi (Q; — 1od ) (Q; — Ted ) (Qy — bc]) s ()
K,

P,,:%(\ab\Jr\ad\Jr\bd\),

Q= 5 (led |+ [oc |+ [0 |

lab | = /" + [h(isjH)—h(G+1.5)],

lbe | = VP +[hG+1.)—hG+ 1.5+ 1D,

led | = V" +hG+1.j+D—h(ij+1D 7T,

lad | = /¥ +[h(i,jH)—h(j+ 1T,

[bd | = V2r' + [hGij+1D—hG+1.) 1.



174 AR IR I TE R 2= 2= ik (A SR B2 RO 2009 4F

<

S
S
SIS
SESESESIN

S

40
20
S
Y 1> N QW

1l

2%

33 s
RPN SIS (o0
ERPTTN s | o
oS (0
k n 26 “QQQQ > Sbfb o
ek Q' N\
> EYA

P 3 PR A T 5 5 i vk s B

Fig.3 Schematic view of the projection covering method
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by the projective covering method
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Fig.5 Logarithmic relationship between surface area of river bed and the box sizes
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Tab.1 Statistical form of each reach bed surface fractal dimension in different periods
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