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Fig. 1 Sampling stations of fishery resources survey in the southern waters off Shandong Peninsula
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Table 1 The relative abundance and spatial pattern indices of two target fish species in the southern waters off Shandong Peninsula
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Fig. 2 Distribution of simulated mean crowding of target fish species for different sampling designs

SRS indicates simple random sampling; StRS indicates stratified random sampling; SYS indicates system atic sampling; StSS indicates stratified system atic
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Effects of sampling design on estimation of spatial
pattern indices of fish population

3
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Research Station of Haizhou Bay Fishery Ecosystem, Ministry of Education, Qingdao 266003, China; 4. Marine Biology Institute of Shan-
dong Province, Qingdao 266104, China)

Abstract: The study of spatial patterns of fish populations provides reference for reasonable utilization and man-
agement of fishery resources, which depends greatly on the quality of data collected from well-designed surveys. So
appropriate sampling designs are essential in fishery-independent surveys, which can greatly affect the accuracy
and applicability of the survey results. Computer simulation study is conducted to investigate the effects of
sampling design on the spatial pattern of fish populations based on the data collected from bottom trawl surveys in
the southern waters off Shandong Peninsula in four seasons from 2016 to 2017 in this study. Four sampling meth-
ods, including simple random sampling (SRS), systematic sampling (SYS), stratified random sampling (StRS) and
stratified systematic sampling (StSS) with four levels of sample sizes are considered as potential sampling designs
in this simulation study. The effects of different sampling designs on the estimation of mean crowding index and
poly block index (PBI) for Conger myriaster and Enedrias fangi are examined. Relative estimation error (REE) and
relative bias (RB) are used to measure the performances of different sampling designs. The results show that the
simulated values of spatial pattern indices from SYS and StSS are closer to the “true” values, and the performances
of SRS and StRS are relatively poor. The REE of estimation of spatial pattern indices for target fish populations de-

creased significantly with sample size. The original spatial pattern of fish populations has a certain effect on the es-
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timation of spatial pattern indices. The precision of estimation of PBI decreased with the increase of the “true” val-
ues of spatial pattern indices, with PBI being overestimated when it is high. Different sampling designs have a cer-
tain effect on the estimation of spatial pattern indices of fish populations, and the degree of population aggregation
also affected the analysis results. Therefore, the spatial pattern indices of target fish populations could be incorpor-

ated into the survey goals in sampling designs to improve the fishery-independent surveys with multiple objectives.

Key words: sampling design; fish population; spatial pattern; computer simulation



	1 引言
	2 材料与方法
	2.1 数据来源
	2.2 采样设计
	2.3 空间格局指数
	2.4 模拟流程
	2.5 评价指数

	3 结果
	3.1 种群空间格局指数“真值”
	3.2 种群空间格局指数模拟值分布
	3.3 相对估计误差
	3.4 相对偏差
	3.5 空间格局指数初始“真值”对指数估计的影响

	4 讨论

