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Health assessment of forest ecosystem based on grey
relation projection method

ZHANG Jing-jing,ZHAQO Zhong,SONG Xi-de,ZHANG Yong

(Key Laboratory of Environment and Ecology in Western China sMinistry of Education , Northwest A& F
University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was done to seek a new method with the advantages of easy opera-
tion, good stability and high precision in order to testify health management of artificial forest in Weibei
Loess Plateau. [Method) A grey relation projection model for ecosystem health assessment was established
based on grey system theory and vector projection principle. According to the investigation data of 21
R. pseudoacia forest in Yongshou,assessment index system of ecological health was established using grey
relation projection method to assess the ecological health status. [Result] The established model took eval-
uated samples and classified standards as vectors,and projected on the same ideal sample. Then, evaluated
samples were classified and arranged in the projective value. In Huaiping forest farm of Yongshou
R. pseudoacia forest in healthy condition accounts for 38. 10%, the sub healthy forest 19. 05%, the ill
healthy forest subcompartments 42. 85% , which shows that most of these forest subcompartments are in
unhealthy condition. The assessment result is in correspondence with actual condition. [Conclusion] The
assessing method established based on grey system theory can reflect the health status of the sample plots

objectively and it offers a certain reference to the forest ecosystem health management.
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Table 1 Nondimensional quantities Matrix Y'of 21 R. pseudoacia sublots in Yongshou Huai-Ping Forest
R A

5 it B ikt ik W R Wt
Code Forest age Stand density density Altitude Slope gradient Litter depth DBH
0 1 1 1 1 1 1 1
1 1.904 8 0.169 5 1.314 3 1.003 0 6.50 0.654 8 1.000 0
2 0.428 6 1.384 2 1.214 3 0.960 2 2.00 0.250 0 0.150 2
3 1.571 4 0.593 2 1.114 3 0.987 2 17. 00 0.696 4 0.507 9
4 0.3810 1.313 6 1.257 1 1.045 9 1. 00 0.416 7 0.230 8
5 0.3810 1.228 8 1.214 3 1.051 1 1.50 0.428 6 0.226 3
6 0.3810 1.370 1 1.257 1 1.048 9 1. 00 0. 500 0 0.2450
7 0.809 5 1.313 6 1.057 1 1.032 3 11. 00 0.875 0 0.375 3
8 0.809 5 0.875 7 1.128 6 0.992 5 9.50 0.517 9 0.450 5
9 0.809 5 0.861 6 0.985 7 0.993 2 8.50 0.595 2 0.455 0
10 0.619 0 0.649 7 1.185 7 0.956 4 8. 50 0. 666 7 0.524 2
11 0.619 0 1.045 2 1.000 0 0.966 9 7.00 0.488 1 0.389 9
12 0.619 0 1.426 6 1.014 3 0.992 5 8. 00 0.702 4 0.347 2
13 1.142 9 0.522 6 1.028 6 1.024 8 7.50 1. 000 0 0.726 5
14 1.190 5 0.480 2 1.071 4 1.013 5 16. 50 0.744 0 0.704 5
15 1.190 5 0.663 8 0.885 7 1.023 3 1.50 0.595 2 0.562 9
16 1.190 5 0.663 8 0.971 4 1.012 8 12. 50 0.3155 0.587 7
17 1.190 5 0.734 5 0.928 6 1.017 3 16. 00 0.613 1 0.662 6
18 0.3810 1.228 8 1.228 6 0.904 5 10. 00 0.434 5 0.209 2
19 0.3810 1.186 4 1.142 9 0.914 3 8. 50 0.541 7 0.212 5
20 1.238 1 0.197 7 1.171 4 1.045 9 9.50 0.226 2 0.997 6
21 1.666 7 0.437 9 0.885 7 1.019 5 9.00 0.553 6 0.697 6
5% i T pun o TORE pwmn wommR marx
Code Height Crown width Simpson index Shanrﬁgc\flener Patrick index Pielou index Pests rate
0 1 1 1 1 1 1 1
1 1. 000 0 1.000 0 0.771 8 0.568 0 0.333 3 0.839 7 19.000 0
2 0.270 3 0.385 3 1.000 0 1. 000 0 1.000 0 0.967 3 1. 000 0
3 0.560 5 0.516 7 0.831 3 0.670 4 0.458 3 0.859 5 20.754 7
4 0.3937 0.454 0 0.807 4 0.633 8 0.458 3 0.812 5 1.063 8
5 0.407 0 0.455 9 0.826 6 0.618 2 0.3750 0.864 8 1. 000 0
6 0.418 4 0.448 2 0.913 6 0.770 4 0.458 3 0.987 7 1. 000 0
7 0.640 0 0.486 2 0.945 6 0.792 7 0.541 7 0.950 1 11.250 0
8 0.726 7 0.464 4 0.770 5 0.637 1 0.625 0 0.723 2 11.940 3
9 0.744 7 0.417 6 0.802 2 0.649 8 0.458 3 0.833 1 7.575 8
10 0.760 4 0.591 4 0.328 2 0.235 2 0.166 7 0.521 6 16. 363 6
11 0.682 7 0.387 4 0.119 5 0.412 6 0.2917 0.6519 11.904 8
12 0.689 3 0.344 0 0.869 9 0.679 8 0.458 3 0.8715 21.359 2
13 0.758 6 0.557 6 0.965 8 0.859 7 0.666 7 0.953 2 26.530 6
14 0.709 2 0.532 1 0.924 1 0.757 0 0.458 3 0.970 5 33.333 3
15 0.681 5 0.460 4 0.658 3 0.456 1 0.333 3 0.674 2 29.032 3
16 0.706 2 0.447 6 0.607 5 0.424 1 0.2917 0.669 9 31.372°5
17 0.730 3 0.440 9 0.757 8 0.536 4 0.2917 0.847 4 17.000 0
18 0.326 3 0.316 9 0.762 2 0.557 2 0.333 3 0.823 8 1. 000 0
19 0.357 6 0.330 4 0.888 1 0.682 2 0.458 3 0.874 6 1. 000 0
20 0.922 3 0.737 7 0.984 2 0.940 4 0.916 7 0.935 2 6.666 7
21 0.764 6 0.523 0 0.952 2 0.808 3 0. 500 0 1.000 0 8.823 5
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Fig. 1 Clustering results of projection value of 21 R. pseudoacia sublots in Yongshou Huai-Ping Forest
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