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Response to classification numbers of vegetation types on correlative coefficients

among landscape metrics
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Abstract It is important to analyze characteristics of landscape pattern indices for landscape ecological research but its
development and application in the field has been limited because of complicated relationships among the indices. There are
more than 100 indices used to describe characteristics of landscape system. In this research 28 indices were analyzed

which were defined in three types of landscape indices area/perimeter/density shape and contagion . The basic
characteristics of a regional landscape were based on maps of vegetation fraction grading which were translated from TM
remote sensing images of Guangzhou on Oct. 22 2005. This research was performed in the city center 8 districts of
Guangzhou. All landscape indices were calculated with the software Fragstats3.3. At the level of class metrics correlative

relationships among indices which were in the same type of classes were explored firstly. Then the response of the
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correlative relationships was studied under different classification systems of vegetation fraction for the same landscape and
seven kinds of classification systems of vegetation fraction were designed namely2 3 4 5 6 9 and 17. The results of
correlative relationships were as following relationship between every index pair was obvious for almost all indices but
there were great difference among different index pairs. For the type of area/perimeter/density metrics the relationships
were most significant and for the type of shape metrics indices were strong independent from each other. Some indices

such as PD have their different ecological meaning at the landscape level and at the class metrics level. This research got a
conclusion which was different from literatures by calculating correlative relationship between PD and AREA_MN. It
revealed that it should be important to choose suitable indices for the goal of research at the class level and the landscape
level. The results on sensitivity of those indices to number of types were analyzed as following most of indices were very
sensitive to classification number of landscape types and the response degree and tendency were different among different
metrics. The response tendencies of 117 index pairs were divided into three groups according to their action under different
numbers of landscape types such as non-sensitiveness monotonous increasing and complex and the number of index pairs
of each group was 12 31 and 74 respectively. The response to the number of landscape types indicated that classification
numbers 4 and 5 were most sensitive. Another result showed that response difference stood among different types of class
metrics and indices about Area/Perimeter/Density metrics was non-sensitive with changing of classification numbers of
types. The metrics about shape of landscape was the most sensitive. Additionally the results revealed that the correlative

relationship of indices were related to spatial characteristics of position.

Key Words landscape metrics sensitivity class level vegetation fraction city center of Guangzhou
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PD-AREA_MN 1 2
r=1
PD
1
Table 1 Coefficient of indexes among area/perimeter/density metrics
PLAND NP PD LPI TE ED AREA_MN AREA_CV
CA 0.8968 * 0.8652 " 0.6612 " 0.7990 * 0.9746 " 0.8988 * 0.6596 * 0.9731 "
PLAND 0.5052 " 0.6202 " 0.9814 " 0.7921 " 0.9667 * 0.9600 * 0.7406 "
NP 0.8280 " 0.3089 0.9471 " 0.6507 " 0.3471 0.8021 "
PD 0.4327 " 0.7560 * 0.7964 " —-0.2982 0.6383 "
LPI 0.6494 " 0.8695 * 0.9402 " 0.6827 "
TE 0.8500 * 0.4572" 0.9272*"
ED 0.6500 * 0.8105 "
AREA_MN 0.4402 "
® 0.05 Correlation is significant at the 0. 05 level 2-tailed the same below
1 9 36 3
4
2.1.2
2 17
19 lr1 =0.55 16 44.44% 1
12 9
2
Table 2 Coefficient of indexes among characteristics of shape metrics
SHAPE_MN FRAC_MN PARA_MN CIRCLE_MN  CONTIG_MN NLSI GYRATE_MN GYRATE_CV
LSI 0.0599 0.3702 " -0.385" 0.4842" 0.2982 " -0.6925 " -0.2086 0.4827"
SHAPE_MN 0.7083 * -0.4100 " 0.0841 " 0.6922 " -0.3424" 0.9415" 0.4496 *
FRAC_MN -0.8321" 0.7345" 0.8194 " -0.6192 0.4496 * 0.1995
PARA_MN -0.8363 " -0.8976" 0.7016 " -0.3177 -0.0931
CIRCLE_MN 0.5514 " -0.6764 " -0.2735 -0.1754
CONTIG_MN -0.632 0.6434 " 0.2807
NLSI -0.2997 -0.7996 *
GYRATE_MN 0.5129 "
nLSI 8 6 5
PARA_MN Irl
=0.75 6 16.67% 1 lr1=0.75 20 55.55%
2.1.3
3 45 11 lrl=
0.55 30 18 71 =0.75 14 16
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3
Table 3 Coefficient of indexes among contagion/interspersion metrics
ENN_CV CLUMPY PLADJ I COHESION DIVISION MESH SPLIT Al
ENN_MN -0.6656 -0.8700*  -0.7429* 0.5087 * -0.6680 " 0.5069 * -0.7907 * 0.9369 " -0.7175*
ENN_CV 0.7030*  -0.268 0.2506 0.2868 0.5569 * -0.5676* -0.7987* -0.3073
CLUMPY 0.8963* -0.1151 0.9318" -0.086 0.6365" -0.8949 " 0.8888 "
PLAD] -0.3872 0.9745* -0.6263 " 0.945* -0.942* 0.9941 "
I -0.245 0.4961 * -0.349%4 0.4996 * -0.3729
COHESION -0.4098 0.8686* —0.8342" 0.9607 *
DIVISION -0.6316" 0.7126 " -0.6316"
MESH -0.9650 " 0.9223*
SPLIT -0.9329*
SPLIT SPLIT-1JI
6 SPLIT IJ1
I 9 Irl <0.55 ENN_CV
9 4 5 1
2.2
3 28 117
3 1~ 3
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Fig. 1  Correlation coefficients of indexes plotted against the number of landscape types
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Table 4 Spatial difference of sensitivity to numbers of classes for the correlation coefficient between PLAND and AREA_MN

Number of vegetation fraction types

District
3 4 5 17
District of Baiyun 1 0.973 0.993 0.314
District of Dongshan 1 1 1 0.999
District of Fangcun 1 1 1 0.997
District of Haizhu 1 0.999 0.998 0.998
District of Huangpu 0.999 0.999 0.998 0.982
District of Liwang 1 1 1 1
District of Tianhe 1 0.998 0.996 0.957
District of Yuexiu 1 1 1 1
4 CONTIN_MN-LSI
4
5 17 CONTIN_MN-LSI
3
3 3
/ 9 36 20 9
20:9:7 9
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