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Grain size and landscape indices selection by coupling population dynamics and
habitat pattern analysis; A case study of wintering Red-crowned crane and its

habitat in Yancheng

OU Weixin"*", GAN Yutingting'

1 College of Land Management, Nanjing Agricultural University, Nanjing 210095, China

2 National & Local Joint Engineering, Research Center for Rural Land Resources Use and Consolidation, Nanjing 210095, China

Abstract: Landscape pattern is scale-dependent. Thus, understanding landscape structure and functioning requires
multiscale information. Scaling functions are the most precise and concise methods for explicitly quantifying multiscale
characteristics. If landscape indices are ecologically relevant and reflect important attributes of spatial pattern, they can
functionally link the dynamics of ecological processes to landscape structure. Therefore, the selection of appropriate scale
(e.g., grain size) and landscape indices are critical to landscape pattern analysis. The major objective of this study was to
explore how optimal grain size and landscape indices can be selected for landscape pattern analysis, to improve our
understanding and prediction of ecological processes. For this, we conducted a case study on wintering Red-crowned crane
and its habitat in Yancheng. To obtain the optimal grain size for landscape pattern analysis of the wintering habitat of the

Red-crowned crane, we followed two steps. The first step was scale ( grain) effect analysis, to find a grain size that the test
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metrics could detect in case of any variation ( sensitivity). In this step, the minimum survival area for the species was
considered for identifying the maximum grain size for scaling. The second step was accuracy test by evaluating the loss of
landscape area and patch numbers in each grain size level. The optimal grain size was obtained by integrated analysis of the
results from the above two steps. In landscape indices selection, 19 landscape metrics ( computed at the optimal grain size)
were subjected to Spearman rank correlation analysis to assess the independence. Then, step-wise regressions were
performed to evaluate the effects of the spatial atiributes (landscape indices with higher independence) at three hotspots on
the abundance of cranes ( based on population dynamics of the past 12 years''' ). Variables with significance level above
90% were selected as the optimal landscape indices for pattern analysis.

The results showed the following: (1) on the basis of the minimum survival area of the red-crowned crane, 200 m was
the highest obtained grain size, and 70 m was the optimal grain size identified by integrating the results of scale ( grain)
effect and accuracy after assessing the grain conversion area loss. (2) Effects of landscape patterns at the hotspots were
analyzed using 8 pairs of landscape indices (results of metrics for the most suitable and supplement habitat types for cranes
were computed ) as the independent variables. Three landscape indices (CA, IJI, ENN_MN) of two habitat types were
found to be significant (R* = 70.5%). (3) The selected optimal landscape indices of the supplement habitat showed
positive effect for isolation and negative effect for area size on population abundance. Our results imply that supplement
habitat may provide complementary resource sites for cranes, but continued species concentration at these habitats may
negatively affect crane abundance and distribution due to induced human disturbance. Our combined findings on optimal
grain size and landscape indices proved to be satisfactory for landscape pattern analysis, suggesting that our approaches are
reasonable. Further, compared to landscape pattern analysis by using random grain size and simple landscape metrics, the

results obtained using our approaches, as shown in this case study, are ecological relevant.

Key Words:; grain effect; metrics; ecological process; landscape pattern change; wintering red-crowned crane habitat
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Fig.1 Location and scope of the study area
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Table 1 The selected landscape metrics for related analysis
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Fig.3 The result of accuracy loss evaluating under different grain sizes
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Table 2 The correlation of area and landscape metrics

5 CA MR AR M B B 5 CA MR R MM BH L

The correlation coefficient Land ind The correlation coefficient
andscape index
and the degree with CA P and the degree with CA

SR

Landscape index

NP -0.009 PARA_MN 0.194
PD -0.001 PAFRAC -0.269
LPI 0.982 " ENN_MN -0.275
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LSI -0.696 " PLADJ 0.950 **
AREA_MN 0.852"* DIVISION -0.986 "
GYRATE_MN 0.359" CONNECT 0.346 "
SHAPE_MN -0.453*" COHESION 0.970 "
SPLIT -0.986"" Al 0.951 "

“ xR P<0.05;“ * = 7N P<0.01
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Table 3 The spearman rank coefficient matrix for 9 landscape metrics
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Table 4 The results of stepwise regression analysis

Ay FIAAE B R E{E Beta fH

Model variation Deviation value for R> Beta value Sig.F
1 CAS 0372 ~0.004 0.000
2 IS 0.204 0.270 0.012
3 ENN_MN_S 0.087 0.009 0.007
4 UM 0.042 0.328 0.045
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