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Tab.1 Parameters for fractal dimension calculation of Nelumbo nucifera
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Tab.2 Parameters for fractal dimension calculation of Trapa insica .
pt piAs £ R B (SCALE) B :m 5 bR & R B (SCALE) B :m
g HE B 0.5 1.0 2.0 40 80| 5 HE ¥ 0.5 1.0 2.0 40 8.0
N(S) 170 78 33 14 4 N(S) 61 45 26 12 4
0 320 17 86
I 5.01 4.12 3.07 1.99 0.93 I 3.99 3.62 3.07 2.24 1.26
N(S) 160 81 35 13 4 N(S) 61 40 25 13 4
2 297 18 86
I 4.94 4.08 3.04 1.85 0.94 I 3.99 3.51 2.98 2.25 1.28
N(S) 146 68 29 12 4 N(S) 61 45 27 12 4
2 269 19 86
I  4.85 3.99 2.96 1.78 0.97 I 3.99 3.62 2.97 2.20 1.26
N(S) 133 71 29 12 4 N(S) 59 39 25 13 4
3 242 20 81
1 4.75 3.95 2.93 1.82 1.03 I 3.97 3.49 2.92 2.27 1.30
N(S) 118 59 28 12 4 N(S) 60 44 26 14 4
4 210 21 82
I  4.62 3.81 2.88 1.87 1.01 I 3.99 3.62 3.06 2.40 1.29
N(S) 107 64 31 14 4 N(S) 61 39 25 14 4
5 179 22 83
1 4.53 3.87 2.91 2.05 1.06 I 4.00 3.49 3.00 2.45 1.31
N(S) 99 52 26 13 4 N(S) 63 44 27 14 4
6 162 23 85
1 4.46 3.74 2.8 2.12 1.08 I 4.04 3.62 2.99 2.43 1.30
N(S) 92 S8 26 14 4 N(S) 63 40 25 14 4
7 144 24 88
I 4.40 3.8 2.92 2.23 1.14 I  4.03 3.51 2.91 2.39 1.30
N(S) 8 47 26 14 4 N(S) 64 44 26 13 4
8 124 25 91
I 4.30 3.70 2.99 2.32 1.20 1 4.02 3.56 2.97 2.32 1.28
N(S) 70 S0 29 13 4 N(S) 64 40 25 14 14
9 98 26 97
1 4.15 3.72 3.11 2.24 1.12 I  4.00 3.43 2.80 2.23 1.23
N(S) 62 39 24 13 4 N(S) 70 47 30 14 4
10 88 27 111
I 4.02 3.51 2.93 2.19 1.09 I 4.08 3.51 2.72 2.10 1.16
N(S) 61 46 25 12 4 N(S) 73 44 28 15 4
11 86 28 124
I  4.00 3.64 2.88 2.18 1.09 I  4.12 3.45 2.65 1.98 1.07
N(S) 59 38 24 12 4 N(S) 72 48 28 14 4
12 84 29 124
1  3.97 3.47 2.88 2.19 1.08 I 4.11 3.54 2.77 1.99 1.03
N(S) 60 45 26 14 4 N(S) 76 46 27 14 4
13 85 30 129
I 3.99 3.62 3.04 2.31 1.17 1  4.17 3.51 2.66 1.84 0.91
N(S) 61 40 24 14 4 N(S) 8 49 31 14 4
14 86 31 139
I  4.00 3.52 2.93 2.28 1.20 1 4.24 3.55 2.64 1.76 0.90
N(S) 63 46 26 14 4 N(S) 8 51 29 14 4
15 88 32 141
I  4.04 3.65 2.93 2.26 1.22 I 4.27 3.62 2.69 1.82 0.93
N(S) 64 42 26 14 4
16 92
I 4.04 3.57 2.97 2.28 1.24
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Tab.3 Box — dimension and information dimension values of Nelumbo nucifera and Trapa insica.
R R BONME B ERTHRBBONGE R EMIE
® In(N(S)) =a— bln(S) I=a-bln(S) In(N(S)) =a~—bIn(S) =a— bIn(S)
9 (p<=0.00006) (p< =0.00002) (p< =0.00740) (p< =0.00373)
a b -r a b -r a b -r a b -r

0 5.3 1.86 0.99866 | 5.21 1.83 0.99929 | 4.32 1.33 0.99550 | 4.05 1.48 0.99934

1 5.34 1.86 0.99891 | 5.21 1.83 0.99934 (1 4.32 1.33 0.99449 | 4.00 1.48 0.99865
2 5.3 1.87 0.99895 | 5.21 1.84 0.99940 | 4.18 1.29 0.99766 | 3.91 1.44 0.99835
3 5.35 1.87 0.99897 | 5.22 1.84 0.99937 | 4.16 1.27 0.99578 | 3.85 1.38 0.99837
4 5.36 1.87 0.99890 | 5.22 1.85 0.99941 || 4.05 1.21 0.99548 | 3.76 1.32 0.99934
5 5.36 1.87 0.99900 | 5.23 1.85 0.99945 || 4.07 1.17 0.98645 | 3.76 1.26 0.99794
6 5.36 1.88 0.99922 | 5.24 1.85 0.99946 || 3.93 1.13 0.99150 | 3.69 1.21 0.99798
7 5.37 1.88 0.99921 | 5.25 1.86 0.99943 | 3.94 1.11 0.98560 | 3.71 1.17 0.99510
8 5.38 1.88 0.99913 | 5.26 1.86 0.99938 | 3.84 1.05 0.98329 |3.66 1.09 0.99228
9 5.38 1.89 0.99921 | 5.26 1.87 0.99934 | 3.80 1.02 0.97384 | 3.62 1.09 0.98354
10 | 5.38 1.89 0.99926 | 5.26 1.87 0.99936 | 3.64 0.95 0.97720 | 3.47 1.04 0.98697
11 15.39 1.90 0.99926 | 5.27 1.87 0.99941 || 3.69 0.98 0.97663 | 3.49 1.05 0.98623
12 1 5.40 1.90 0.99930 | 5.28 1.87 0.99943 || 3.61 0.94 0.97883 | 3.42 1.02 0.98665
13 5.40 1.90 0.99940 | 5.29 1.87 0.99951 (| 3.70 0.95 0.96627 | 3.52 1.00 (.97866
14 | 541 1.91 0.99944 | 530 1.88 0.99951 | 3.65 0.94 0.97155 | 3.47 0.99 0.98686
15 5.42 1.91 0.99943 | 5.31 1.88 0.99948 | 3.72 0.97 0.96942 | 3.52 1.01 0.98782
16 |5.43 1.92 0.99946 | 5.33 1.88 0.99949 | 3.70 0.96 0.97100 | 3.51 0.99 0.98813
17 | 5.44 1.93 0.99953 | 5.34 1.89 0.99954 | 3.69 0.98 0.97524 | 3.52 0.99 0.98357
18 | 5.45 1.94 0.99957 | 5.36 1.90 0.99952 || 3.65 0.95 0.97450 | 3.47 0.97 0.98875
19 15.46 1.94 0.99962 | 5.37 1.90 0.99955 || 3.69 0.98 0.97323 | 3.50 0.99 0.98840
20 | 5.47 1.94 0.99962 | 5.38 1.90 0.99953 || 3.63 0.94 0.97254 | 3.45 0.95 0.99016
21 | 5.47 1.95 0.99966 | 5.38 1.90 0.99960 || 3.69 0.95 0.96654 { 3.53 0.95 0.97907
22 | 5.47 1.95 0.99969 | 5.39 1.90 0.99957 || 3.65 0.93 0.96973 | 3.49 0.93 0.98096
23 | 5.47 1.95 0.99971 1539 1.90 0.99960 || 3.72 0.96 0.96808 | 3.54 0.96 0.98291
24 1 5.48 1.95 0.99971 | 5.40 1.91 0.99955 | 3.67 0.95 0.97172 {3.49 0.95 0.98696
25 5.48 1.96 0.99976 | 5.40 1.91 0.99963 | 3.71 0.98 0.97502 | 3.50 0.97 0.98784
26 | 5.48 1.96 0.99975 | 5.41 1.91 0.99958 || 3.68 0.95 0.97258 | 3.41 0.97 0.99273
27 |5.48 1.95 0.99974 | 5.40 1.91 0.99960 || 3.80 1.00 0.96911 | 3.44 1.05 0.99660
28 |5.48 1.95 0.99971 ) 5.40 1.91 0.99956 |{ 3.79 0.99 0.97074 | 3.41 1.09 0.99862
29 |5.48 1.95 0.99973 | 5.40 1.91 0.99961 | 3.80 1.11 0.97416 | 3.46 1.11 0.99621
30 | 5.48 1.95 0.99972 | 5.41 1.91 0.99958 | 3.80 1.02 0.97849 | 3.44 1.18 0.99840
31 | 5.48 1.95 0.99973 | 5.40 1.91 0.99959 | 3.88 1.05 0.97622 | 3.47 1.22 0.99913
32 | 5.48 1.95 0.99974 | 5.41 1.91 0.99958 || 3.89 1.06 0.98027 | 3.51 1.22 0.99848
Bk | 542 1.92 0.99915 | 5.32 1.88 0.99895 | 3.82 1.04 0.96784 | 3.58 1.10 0.97874




410 K £ £ 0B % #H 24 &

3 itig

MARHEBELERRE, EMFIEEIRT 1L, AT 2, BB, BEEZNWAIERE /D
F 1 AR (XTSRRI REZW PR EIELE PEIN), XTEEHT#
FMprsfLat , A iAs Ak A B R v B, SREER BER 0.25m MERL T, S S MEK
LTGRO DTEFFIETEE . NEREE(T )R E NI/ NRE , & AN KE
MEFEAAENMRETHRIME,
— N EBHASE . SMEFPHENMBR D SRS ERFHMEXR, XA
T
Population size=1101. 18 + 18.3977(Number) (3)
HIXARECH 0.97992,p<0.00001, XF]HEEKEMZABFBFY MBI EEX, FH
HEFPRHZNMBESRS /DT 11 BELT , B ER—-1MRERA:
Population size=313.682 —23.9545(Number) (4)
FXRRECR - 0.994885,
FRUERSEDZHEHENARFTESHANITEREEL B, XXRAKSE
JUAIEE AT REKEAYBRESRBIREARETHEZENBRBIHTEATH,
HTHREEGHER EARETHBREMRATES SRS ITE T EXRAEIEEHE
o MEAREFHAEBREPHESERELBINERMNERFISREA —ENRE
HEEME,

B XM :

(1] #2 BHASHER]]. A£5%],1996,16(3):314—324

(2] F#,BER. SILBS LR kRS 1 75RO E ] KAELY¥]R,1996,20(1):49—56

[3] K.Falconer(® 3CH#®). 27 LAl — ¥ B ml R H A (M. L : b K2 H AR, 1991

(4] 245, A, THE, %5 2 MEKEENBEEMR . EB% Com. Nelumbo nucifera 81554 [ ]. RIVE D ¥
B3%,1992,10(3):273—279

[S] D7iol, %EE, RO, 5 R EHERBERRIRE (Fracta ) BIRHIE 1. A REFS R AENREA
FRARFHNAC]. FEXER. SBBRRHEAM]. GIE: PERFHARKE KT, 1993.258—264

(6] SEE.AAFHREIER[I]. EB¥M,1996,16(5):449—460

[7] R4, BUR,ESOR. FEE KB RIBHFEMPISHEI]. K& LYW, 1998,22(2):123—127

(8] BRZEE, Bt Mtk B KEMYBELHE ] BRENER] KEEP¥HR,1995,19(1):40—47



5 BOORSE RLWER N WG R RENT SR 411

PRELIMINARY STUDIES ON FRACTAL CHARACTER OF HORIZONTAL
PATTERN OF ASS. NELUMBO NUCIFERA IN BAOAN LAKE

PAN Wen-bin and CAI Qing-hua
(Institute of Hydrobiology, The Chinese Academy of Sciences ; State Key Laboratory of Freshwater
Ecology and Biotechnology, Wuhan 430072)

Abstract: We used the fractal geometric theory of non — linear science, studying the fractal charac-
ter of the horizontal pattern of Ass. Nelumbo nucifera in Bacan Lake. Methods used to calculate
fractal dimension values are box — dimension and information dimension. The results showed that the
difference between in two macrophytes’ the distribution of the association. Nelumbo nucifera was
the dominant species in August. It was demonstrated that the box dimension of distribution of
Nelumbo nucifera was 1.92, information dimension was 1.88; the box dimension of distribution of
Trapa insica was 1.04, information dimension was 1.11. This result showed Nelumbo nucifera
uniformly distributed at the given scales from 0.5m to 8m. The variety of the fractal dimension of

Nelumbo nucifera in the sequent samples was discussed.

Key words:  Association of Nelumbo nucifera ; Fractal; Scale; Horizontal pattern; Fractal dimen-

sion



