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The spatial distributing pattern of aboveground biomass of Elymus
sibiricus population
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Abstract: By use of methods of fractal geometry,the spatial distributing pattern of aboveground biomass of
Elymus sibiricus population was studied of fifteen investigation dates in the growing season. The results
show that, (1) On all the fifteen investigations,individuals of Elymus sibiricus population were similar to
each anorhes in a spatial distributing pattern of aboveground biomass. The maximum of fractal dimension
was 1.5054 on 6 July. The minimums of fractal dimension are 0. 7001,0. 4675 and 0. 3428 in 16 June,31 Ju-
ly and 10 August. (2) During the whole growing season,there was a linear relationship between Log value
of aboveground biomass and plant height.but there were still a lot of problems in detail. (3) In a scale
range from 20cm to 59cm,there were 2 linear areas in the semivariogram of Elymus sibiricus. The result
shows that the spatial distributing pattern of aboveground biomass was heterogeneity. (4) The value of
fractal dimension was 1. 63465 when height interval was <{4cm. The value of fractal dimension was 1. 0407
when height interval was >4cm.
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The average monthly temperature and average monthly precipitation from January to August,1999 in Weichang
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Month Jan. Feb. Mar Apr May June July Aug.
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Table 2

lation about Log value of height and aboveground biomass

Date ' (D) 16
(month/day) Regres}snon %) . fractél
equation Correlation dimension
6/6 Y=1.9913X—8.3902 0.9886 1. 0044
6/11 Y=1.9453X—8.3564 0.9795 1.0274
6/16 Y=2.5998X—10.7550 0.9657 0. 7001
6/21 Y=1.7039X—7.5319 0.9826 1. 1481 7
6/26 Y=1.9179X—8.2224 0.9618 1. 0411
7/1 Y=1.2083X—5.5247 0.9847 1.3959
7/6 Y=0.9892X—4.7121 0.9991 1. 5054
7/11 Y=1.8162X—8.4177 0.9882 1. 0919
7/16 Y=1.3135X—6.0332 0.9720 1.3433 °
7/21 Y=1.2838X—5.6538 0.9644 1. 3581
7/26 Y=2.1832X—10. 0470 0.9934 0.9084 2.2
7/31 Y=3.0650X—14.7280 0.9898 0.4675
8/5 Y=1.6848X—7.7248 0.9740 1.1576
8/10 Y=3.3144X—15.6720 0.9845 0.3428
8/15 Y=1.1704X—5.2041 0.9675 1. 4148 §
6/6~8/15 Y=1.3697X—6.2641 0.9298 1.3152 ’
o s s
o 1 s 20~59 cm ,
,
3
1 y 2 4 cm,
4 cm 1. 0407,

Linear regression equation of Elymus sibiricus popu-1. 5054,

0.96,

31

SN

8
0.7001,0.4675

4 cm

0.3428,

’

16

[5]

L8]

10

o

1. 63465,



7 : (Elymus sibiricus) 1211

3 000 T
- E -050 ’
E] :S _100 b y2= 1.9186x-3.8748
gz R™=0.9982 o s
®S5 o150 D = 1.0407
rZ 4 cm s
z 3 =200 r
’;jg 2 50t Y= 07307x-3.1867 , ,
>
X 2 | R’ = 0.9653
2 o300p K- 09653 .
- -350
000 050 100 150 2.0 ’
7 () R 49 3¢ B ff (cm) R ,
Log value of height interval
° ,
1 4cm
9 b
Fig. 1 Semivariograms of fractal relation between o
height and aboveground biomass of Elymus sibiricus 3
population 3.1 ,
o 20~59 cm s
2 s 4 cm R
4cm s 4ecm .
3.2 s s s
b 9’
N B ( ) ,
9 b
3.3 . s
b
o b ’

[ 1] Burrough P A. Fractal dimensions of landscapes and other environmental data. Nature. 1981,294:240~ 242.
Burrough P A. Multiscale sources of spatial variation in soil. I. The application of fractal concept to nested levels of
soil variation. Jowrnal of Soil Science,1983,34:577~597.

[ 3] Palmer M W. Fractal geometry:a tool for describing spatial patterns of plant communities. Vegetatio,1988,75:91

~102.

[4] s s . . ,1997,17(3) :333~337.

[5] N . . 21997,8(4):417~420.

[6] . - ’ . : ’
1995. 1~9.

[7] N s .. . ,1999,7(2):106~112.

[8] . , . . : ,1986. 64~79.



