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Study on Fractal Characteristics of Daily Wastewater Flow Sequence
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Abstract: In order to describe quantitatively the characteristics of wastewater flow varnation, and
acquire the node flow hydrographic as required for the analog precision of variable flow in sewer network,
study was made on the fractal characteristics of wastewater flow sequence by using fractal theory according
to daily influent flow record in a wastewater treatment plant. The result shows that the fractal characteris-
tics exist in entire daily flow sequence ,while the fractal characteristics of time-sharing flow sequence 1s to
be confirmed. For the entire daily flow sequence ,the associate dimension is increased along with the grad-
nal increase of lag time. The associate dimension at saturation is 1. 046 6;when lag time, 7 is 1 d,the as-
sociate dimension of time-sharing flow sequence is larger than that of entire flow sequence. The box di-
mension of entire flow sequence is 1. 797 3, the box dimension of flow sequence in spring, summer, au-
tumn and winter is 1.593 9,1.425 9,1.555 8,and 1. 137 2, that is, the box dimension of time-sharing
flow sequence is smaller than that of entire flow sequence.

Key words: wastewater flow sequence; fractal charactenstlcs, fractal dimension; associate

dimension; box dimension

EEWE: ¥R & R 1 B (0500479200201 )

.53 .



2004 Vol. 20 rh ] 25 7k HE 7k No. 12
AL AN FHEKE NSRRI Z &R TR 8 R WA 2,

BYEREIEL, TAREMEBATE -BRUFE 61

) B B e 6 5 3 32 7R, (L4 b K A U A3 5 |

1) S ) R A SRR /), T K P — MBS SR A g

BB IFE <5 min") | 5K R BIR Z NT5 "

KB ENFEER /YRR, bR Rk R 3 200 00 =

XN . RO BB — R LA R B 1/d

a] R FLE AL B B 7R , AT A — b B ] RO BE Y 3L m1 ShkroR

B B H AR AR 25 A TR A HE RN 5 — Pt (R R Y I Fig.1 daily sewage flow records of a wastewater plant

B R H AR AR . Rk, 5IA S TE IR X T K T

BB TR
R4 BS AT K LB P S I =

ST - OB 4R LARAE 5 K3 84S B

AN (EFAESTE W), i R 2 5K 8

At BR A E B . QUMRAEESE, B4R

S BNFHRERASE N ERENRE

b2 IR R ARG R (A B AERL BT 8T S5) ,

M A] LS 25 /e B ROBE B AW B 2R AL 1E , X

it T 1 A R B AR e EDRE R LA R 157K B M

Fo ke E ML E B E Y RA N/, 2 AE mptnG(r,m) 5 InrpgxR

1 BT FE Fig.2 The relation between InC,(r,m) and In r
SERRFERN A REA L ST E X ERIE with different embedding dimension

HTHE—-NEYREFERBMBAGHLE, & 2 9] H1,InC, (r,m)—Inr g4k FFEHE

NERNZEYREFETHRERXE” BT, ik HEHLZER, SHTERAZER(m) B/ EZRI#

HURE r i EYRA S N AHELBED, N R8N, B Z E 8 ERBIA; FEE m (ER935

AL r FEXT B4R, InFEEH B ELBENZE N aSns X E28r K, HEmas/, i

) r 3 ] B T BE DX ;24 m=8 B4 R ERHE HARE T T, 8
MFREREATE RN EBRASTHEEORRIE,  SOREREE m E R80T R 4R KB4, B D,

(HLPRPENAREG TENAER . BETHEHEN  REpm ik, B8 TR E K BAEE,

BREERRREL(D,)  ERIKMT P EBHIRE g ybif s T RS NEE, BTEKANE

B AT AR ARG RY . AN, B Eaiinnt i CEE 48k 0. 488 7,

I EERITR &R

2 % B BF 70

15K B RT5KE
AXEEK BB RE

P AR A BB R R, BOR
HTHR . &) IRFAO

10 A, R 5 AR EY 148 hm®, B3R 4 x

10° m’/d, 3 % 0 4 B 8 4 ¥ 75 K

200241 A1 H—2003 48 H 31 H#

L3R,
2.1
2.1.1

_é‘lh'l‘?ffiﬂ J ::RM’J'E

X BRI
#B-HRERRF

ks pi SRS
i B3V — A [) 9

1 BT

o 2K i B

APRUERE 2 (8] B9 24 S, 3E— 2P XF Hr B 7 =

20t(At=1d) .7 =4At.7 =8At =Fp
ZREW, EARKAE FI5KRE

E AT T B
5 B ix A

HBOIRERBRA, X — B R T ZITKREF

SIHAE T TEFFIE

¥ D, hEBEK(AFEL),

F1 SARBFEIIXBRERSHHYXKE
Tab.1 The relation between the correlation dimension of

sewage flow series and delay time

rMzhie, BREE « 93K, RERFS

o H

T=At

r=2At

r=4At

T =8Al

D,

0.488 7

0.508 8

0.749 9

1.046 6




2004 Vol. 20 rh

2 7K HEZK

No. 12

5 ERTR TG K BRI AR ST TEFFE,
mEGEKREEHMERAKHE  EN—1FF
AT R 2 TITR
2.1.2 4830 H R EF K5 TEFFIE

MR R G TR X B, Rl —B R B
gefg A BA GHMEY . A, KR EFS 9 BE
(3 —5 8).B(6 A—8 A) B H—11 A) X
(12 A—2 A)4 IH B, #— P BRI iR E
TR, EREFH, Y r=1 dNF. BN
KERBFF A InC, (r,m)—Inr & £ FFEY
B ELIS, m WRESE IR BV, FFELIRE X
HXTiE , A ZHEFIHNELB B, HEHE—
A
Haxhd e R, Y r=ANESHREFHNHX
BEAER(0.911 6) B K, RIEHRIR N KMEFSE
(43514 0.828 9.0.824 2.0.578 7) ;¥4 7 =2 d B,
BERBFINTEEBRE T 1.5613,lkr=14d
Ak, FEM,r =1 d BRI RBE4EBGE A BEAE
MEARGER TR A B, b,
FELp At 0L T 4 B BRI B P 50 B R BR4E R (7
=1 d ) BN R E TS CEREBE K
2.2 BHEMATHE
2.2.1 BABFIIHE4ER

B S BT A SE I i B AE S — A~ B[R] PR 3 R A
5%, 5t VLR VAT IH — LA 38, R 5 R

FAbREE r B, TEWE N(r) G R 5E 2,
*®2 REXNrmpNMNARER
Tab.2 The results of scale r and N(r)

r 1/607 1/303 1/151 1/75
N(r) 10 529 3 163 368 249

R B/ — R I8 5 7 B B0 InN (r) —lnr FHEK
AR, BB INREFIIREHRON 1.797 3,
2.2.2 SrEHRISHER

RIEHEE L E 4 0 R & 45
gEREH K EPH IV (r)—lor EER—HE,
R NTEARL, AT REBFIINEERBOTR

FH

A

ZhER W3,
*3 HEBRERFIREAEL
Tab.3 The boxdimension of the flow series in different

| periods
mH e HFE ®’E &7
S AR 1.593 6 1.425 9 1.555 8 1.137 2
3 #3
© #BANHIGKRERFINFEESTGIE, o8
W B S R TEAHIE M 7 E AT B SR R AT o
Q@ XTFEAREFS, HEE BN <

B 2 00578 T8 K, TRLFNE Y SR BR4E S 1. 046 6,

@ ZEHERT(r=14d),0HHREFH
() S BE M 5 LE 3N T B P 31 B R BR 4ERUK

@ BIREFRIINEERF1.7973,F 2.
KA ERBFINNEEBE A 1.593 6,
1.4259.1.555 8 F11.137 2, Ei4r it AR &5 1Y
SR BN RE RTINS BEEE /D

$EUHK:
[1] Greene R G,Cruise J F. Urban watershed modeling using
geographic information system [ J]. Journal of Water Re-
sources Planning and Management,1995,121(34) ,318 -
325.

[2] Butler D,Graham N J D. Modeling dry weather wastewater
flow in sewer networks[ J]. Journal of Erivironmental En-
gineering Division,1995,121(2) :161 - 173.

TR, EXXE, 48 WKXFPRRESH(I]. W
N (TERFIR) ,2003,35(3) 19 - 13,
i R REMACGE?2 ) [M]. R KUK
) WAL ,2000.

ME, TR BRI REEARAE TR HEHR

[J1]. BERRHE R4, 1995, (1) :74 - 80.

[3]

[4]

[5]

B 3% : 13521091202
E - mail : liuxpv@ sohu. com

Wil 5 8B . 2004 - 07 - 31

.55



