34 1 Vol.34, No.1

2010 1 ACTA HYDROBIOLOGICA SINICA Jan., 2010

DOI: 10.3724/SP.J.1035.2010.00115

N [y 1 2 M) 2 1 3
Mmoot ETEFET X N
(1. N 241003; 2. ,
210046; 3. s 224002)

52 , GPS R

15 cm s 4 s ArcGIS

geostatistics

E

£HES: Q948.8 XHERFRIRED: A XEHS: 1000-3207(2010)01-0115-06

"]

5

(Potamogeton crispus)

>

( ) , ,
238—1648 /m?, ,
60%—80% '™
) , 7
561 ( )
2006—2007 ,
70%—80%, 20%—30%, ,
4 kg/m*; 2008 , ,
, 27.6 g/m?
[8,9]

Wis B #A: 2008-08-04, 23T HH3: 2009-06-13

E&WH: (40873057);

fEEE N (1968—), , ; ) ;
yahoo.com.cn

BIES: , E-mail: wangguoxiang@njnu.edu.cn

E-mail: ywb2002702@



116 34
) 1.3
(o1 (Semivariogram)
(11
h x x+th z(x)  z(x+h)
1 , [2(x) —z(x+h)]
( )
1.1 2y(h) = E{[ z (x)- z (x+h) I} = var{z(x) -z (x + h) }
:2007 11 > 7(h)
10 ,
52 ( 1 ) )
1)2007 , (Nugget)
;2) (Sill) (Range) (Fractal dimension)
( b b
10 , y(h) h ;
) b b
— :D=(4-m) 2 ,D , m
L 4
/ \\ D 2, m .
¢ @ +.
A | 4 ~ V=R & \ [12,13] ’
VP t" Krioi
] "/K% J\\( riging
\ A \\ ,
\7_,|< C *
A 2
\ - ‘ﬁq\l. ‘?ﬁ)i\L r’ & (4] Arcmap Geostatistics
| [, I R \
¢t i , | Kriging ,
o
\\,/Pk./\ 3 \.
W
2.1
B | (10 ),
Fig. 1 Sampling points of P. crispus turion
: GPS , (0.25 m?)
15 cm , 4 ,
1.2 1 5 AO
2007 4 13 4 15 , GPS , ,
; 2522 m>
Mapinfor 1319.4 m> 1078 m,



117

R 1
, )
0] ME
, 0; @ MSE 0;
, ® ASE RMSE :
(Co) @ RMSSE 1
, CI(Co +0)
, ) (2
, 2.2
0.5, )
( 213 m) , (7l , <
(1131 Arcmap Geostatistics (337.7°)< (67.7°)
Kriging , ( 0°)(  3)
*1 BAFTEEFFERHHELEBSY
Tab. 1 Semivariogram model parameters of P. crispus turion density in Xuanwu Lake
. Variogram Order Angle of Co Co+C  CACotC) o
Heterogeneity model of trend Ao Range(m) majoraxis (°) Distribution type
1 1319.4 0.216 0.437 0.506
1 1078 337.7 0.206 0.458 0.551
F 2 HEBEFUMNIRE
Tab. 2 Prediction errors
Heterogeneity ME MSE ASE RMSE RMSSE
0.01109 0.0154 0.5627 0.5784 1.034
0.0059 0.0089 0.5458 0.5708 1.053
*k 3 AFEENHY
Tab. 3 Fractal dimension of P. crispus turion densit; e y
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Fig. 2 Spatial variation of P. crispus turion density
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Tab. 4 The bottom sediment characteristics of the Xuanwu Lake
Chemical constituents Physical properties
Substrate types Distrubutioons
TN (g/kg) TP (g/kg) TOC (%) (cm)
Mud 1.22 0.071 5.65 50—80
Clay 0.764 0.0532 0.866 30—50
— — — 3—10( )
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SPATIAL VARIATION OF POTAMOGETON CRISPUS TURION AND ITS CAUSES OF
FORMATION IN XUANWU LAKE OF NANJING

YANG Wen-Bin'?, WANG Guo-Xiang” and WANG Gang'”

(1. College of Environmental Science and Engineering, Anhui Normal University, Wuhu 241003;
2. School of Geography Science, Nanjing Normal University, Nanjing 210046
3. School of Urban and Resources Environment, Yancheng Teachers University, Yancheng 224002)

Abstract: In order to investigate the spatial distribution of the Potamogeton crispus turion in Xuanwu Lake, a total of
52 samples were collected by the grid method. In each sampling site positioned by GPS, four samples of P. crispus tu-
rion from 15cm depth under surface sediment were collected, summing the data to represent turion density of the site.
Spatial variation of P. crispus turion density in the Lake was studied by using the geostatistical component of ArcGIS.
Compared with traditional statistical methods, the geostatistic method took directivity, distance and location of sampling
points into account. Semivariogram is the specific theory of the method, it can be used to research the spatial correlation
and the spatial pattern by determining differences of regional variable among equidistant sampling sites. The survey data
converted by Log function were close to nomal distribution and could be discussed by semivariogram. Theortical model
and curve graph of regional variable were derived respectively after calculating semivariogram of all possible distance
interval, and spatial variation patten about regional variable could be analyzed quantitatively by model parameters such
as nugget, sill, range, fractal dimension etc.. Furthmore, the spatial variation map of P. crispus turion was drawn by the
method of Kriging interpolation. The results showed: O The semivariogram of P. crispus turion density fitted spherical
model and exhibited an intense special aggregation. @ Spatial heterogeneity of Potamogeton crispus turion density
existed obviously, that is, an average density of P. crispus turion in the North-east Lake and the North-west was 30.5 and
10 ind./m’ respectively; Omnidirectional, elliptic semi-major axis and elliptic semi-minor axis fractal dimension de-
creased; ® Mowing and differences of population size, water depth, substrate leaded to spatial variability of the density;
@ The scale size of spatial auto correlation of the density was bigger than distance of the tuition fallout itself, which

showed flowing water played an important role in the turion diffusion.

Key words: Turion density; Spatial variation; Geostatistics



