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Analysis of the patch shape with shape indices for the vegetation land-
scape in Beijing

LIU Can-Ran CHEN Llng-Zhl Institute of Botany Chinese Academy of Sciences Beijing 100093

Abstract Four paich shape indices which include ratio of perimeter to inner area of a patch SI1 ratio of patch perimeter
to the perimeter of a circle with equal area with the patch S/2  and two fractal dimensions of a patch SI3 and SI4  were
chosen to analyse the shape of patches in the vegetation landscape in Beijing using GIS software ARC/INFO. The correla-
tions among the four indices were analysed with Pearson correlation coefficient and Spearman rank correlation coefficient.
The results show that significant positive rank correlations exist between each pair of SI1 and SI4 and SI2 and SI3 signifi-
cant negative rank correlations exist between each pair of SI1 and SI2 SI2 and SI4 and SI3 and S/4.Therefore there ex-
ists much information overlap among the four indices. SI2 is believed to be the best one among the four indices considering
that SI2 is not affected by measurement units MU . Although S/1 is affected by MU the effect is superficial and not essen-
tial which only amplifies or lessens for some multiple. SI3 and SI4 are all affected by MU and the effect is essential . Thus
they are not recommendable in application.

SI1 values are big for forest types and they are small for shrubland types. SI1 becomes smaller and smaller as the
patch becomes bigger and bigger. Therefore the bigger the patch the less the edges per unit area for the patch. The results
also show that SI2 values of the patches for most types of forest orchard and water are smaller than those for other types.
It is indicated that patch shape of the former types is more compact than that of the latter ones. Meanwhile S/2 increases
with patch area.Thus the smaller the patch the more compact it is.
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Fig.1 The relationship between each of the four shape indices SI1 SI2 SI3 and SI4 and patch area shown in logrithmic scale in
which the indices are calculated for all the lower level patches and A C and E are calculated for SI1 SI3 and SI4 with km as length u-
nit and km® as area unit B D and F are calculated for SI1 SI3 and SI4 with m as length unit and m* as area unit and G is calculated
for SI2.
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Table 1 The average of each of the 4 shape indices for each of the 72 patch types at lower level
TYPE  NPCH SINT SIINT SI2T SI3T SI3T SIAT SIANT
2 3 5.3027 0.0053 2.3458 5.9318 1.2871 0.7607 1.8204
3 59 6.3133 0.0063 1.4349 -6.3140 1.2395 1.2591 1.9365
4 43 7.9001 0.0079 1.4249 3.3078 1.2445 2.1343 1.9371
5 165 7.7545 0.0077 1.5662 -3.6639 1.2521 2.5009 1.9210
6 35 5.5970 0.0055 1.6573 3.0257 1.2475 2.0246 1.9078
7 10 7.6244 0.0076 1.6239 -3.7509 1.2595 0.1110 1.9038
8 10 7.7556 0.0077 1.5247 1.2207 1.2519 —0.4584 1.9252
9 7 8.1771 0.0081 1.3658 -4.1572 1.2453 1.0530 1.9450
10 13 8.0523 0.0080 1.3206 -1.6745 1.2381 2.1107 1.9564
11 38 7.4151 0.0074 1.5013 51.2473 1.2468 4.0092 1.9311
12 26 10.3218 0.0103 1.3754 2.8967 1.2530 -6.5619 1.9429
13 16 5.9187 0.0059 1.4943 2.7206 1.2409 2.3125 1.9285
14 7 6.7992 0.0067 1.5117 —-3.5422 1.2422 0.7741 1.9355
15 31 6.3902 0.0063 1.4502 9.5388 1.2395 1.8539 1.9362
16 84 4.9265 0.0049 1.4812 1.3572 1.2319 0.8538 1.9364
17 146 10.2346 0.0102 1.3354 -3.5645 1.2500 2.4077 1.9521
18 28 9.8404 0.0098 1.3383 —-1.3454 1.2485 2.5131 1.9509
19 2 8.8508 0.0088 1.3716 —-1.9437 1.2495 5.7333 1.9439
20 166 10.7457 0.0107 1.4195 0.5227 1.2568 2.7422 1.9386
21 21 4.7589 0.0047 2.3004 1.2080 1.2700 0.8748 1.8467
22 11 3.6205 0.0036 2.4024 -0.3692 1.2678 0.9861 1.8382
23 27 4.8052 0.0048 2.1530 -0.7920 1.2599 0.4829 1.8727
24 4 3.9062 0.0039 2.4694 3.7997 1.2759 1.0661 1.8241
25 1 3.0071 0.0030 3.7437 2.7416 1.3081 1.1063 1.7499
26 4 4.4554 0.0044 2.0712 6.2484 1.2633 0.8783 1.8627
27 36 4.3071 0.0043 2.8521 1.9861 1.2757 0.8423 1.8296
28 11 4.0962 0.0040 2.6296 7.6096 1.2740 0.6788 1.8361
29 13 5.2714 0.0052 1.6603 - 47.5661 1.2406 1.7141 1.9192
30 2 4.7330 0.0047 1.1887 -89.2619 1.2116 0.9315 1.9854
31 3 4.9364 0.0049 1.7040 1.8290 1.2394 1.6042 1.9164
32 4 3.9952 0.0039 2.0869 12.3272 1.2603 0.8560 1.8627
34 48 4.7296 0.0047 2.5294 -0.9263 1.2701 -10.2700 1.8490
35 2 7.1655 0.0071 1.2302 —-4.1541 1.2298 3.0925 1.9723
36 10 6.2544 0.0062 2.1785 5.5187 1.2720 1.2008 1.8572
37 3 4.9952 0.0049 2.2655 1.4325 1.2697 1.8009 1.8525
38 4 5.7591 0.0057 1.3698 - 13.7074 1.2340 -16.8812 1.9449
39 9 3.1898 0.0031 2.1320 4.5328 1.2500 1.1551 1.8720
40 66 4.8523 0.0048 2.2970 0.9867 1.2634 4.4837 1.8655
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41 14 4.9426 0.0049 2.9374 0.2049 1.2874 0.7904 1.8160
42 24 4.1497 0.0041 2.2542 2.3067 1.2657 0.5066 1.8684
43 91 5.3690 0.0053 2.1643 18.8455 1.2644 1.3274 1.8688
44 1 11.5483 0.0115 1.2076 -0.4653 1.2458 2.1468 1.9773
45 22 4.7506 0.0047 2.2141 4.1302 1.2663 0.7310 1.8546
46 12 4.0295 0.0040 2.9828 1.2544 1.2741 1.4217 1.8337
47 19 4.4422 0.0044 3.0879 —-1.8358 1.2809 0.7353 1.8248
48 37 4.8361 0.0048 3.1734 2.3083 1.2992 -0.3238 1.7903
49 11 5.2678 0.0052 2.8327 3.0367 1.2745 -1.0831 1.8465
50 1 6.2065 0.0062 3.0912 5.2113 1.3202 0.7213 1.7624
51 6 5.6358 0.0056 2.2237 6.3994 1.2759 0.9559 1.8503
52 100 5.5023 0.0055 1.6328 2.0424 1.2402 2.1389 1.9247
53 35 4.7966 0.0047 2.0437 -3.6229 1.2552 1.8306 1.8816
54 11 5.5490 0.0055 1.3325 —-2.2431 1.2270 - 27.0766 1.9568
55 13 4.2474 0.0042 1.5832 52.2852 1.2257 0.7188 1.9393
56 26 4.3758 0.0043 1.5785 7.2950 1.2367 1.0809 1.9184
58 6 5.9036 0.0059 1.6969 3.6401 1.2530 0.5964 1.9036
59 20 4.9717 0.0049 1.4864 -0.6524 1.2324 3.9154 1.9368
60 6 5.1295 0.0051 2.2967 4.1547 1.2657 1.3459 1.8665
61 88 7.5691 0.0075 1.4063 -2.2703 1.2390 2.1057 1.9490
62 69 6.8933 0.0068 2.5645 34.4203 1.2667 -2.6649 1.8859
63 7 5.6886 0.0056 3.3497 2.3722 1.2977 0.7007 1.8084
64 39 5.3432 0.0053 2.9109 0.2041 1.2817 0.5069 1.8366
65 31 5.6989 0.0056 2.4531 28.6710 1.2673 1.1690 1.8718
66 10 5.5523 0.0055 2.6042 -4.6364 1.2718 0.0288 1.8639
67 220 4.5798 0.0045 1.5939 5.5137 1.2346 13.8985 1.9274
68 27 4.2895 0.0042 2.1852 19.9558 1.2540 0.8824 1.8784
69 15 2.8267 0.0028 2.5767 7.0232 1.2530 1.5242 1.8571
70 20 4.1748 0.0041 2.0846 -0.0282 1.2484 1.0082 1.8884
71 109 4.8737 0.0048 1.7981 -1.6412 1.2386 0.0468 1.9229
72 20 5.2488 0.0052 1.6994 5.0985 1.2331 1.6700 1.9363
73 259 4.6525 0.0046 1.4219 -28.0876 1.2268 1.4019 1.9469
74 9 5.4274 0.0054 1.4192 -1.8370 1.2298 0.9836 1.9511
75 36 5.7233 0.0057 1.5938 11.4753 1.2392 1.4853 1.9292
TYPE —— Patch type NPCH—— Number of patches SIXT——  km  km®
SIX X=1234 The result calculated for index SIX x =1 2 3 4 with km and kn? as length and area units
SIXNC—— m o’ SIX X=134
The result calculated for index SIX X =1 3 4 with m and m? as length and area units.
4 SI2
2 SI2 SI2
SI2
nA<1 A <2.7 kit SI2 1 InA > 1
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Fig.2  The relationship between shape index SI2 and patch area logrithmic scale for the six higher level types of patches in which A

B C D E and F are the results for forest shrubland grassland cropland orchard and waters respectively.
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Table 2 Correlations among the 4 shape indices
SI1 SI2 SI3 SI4
Length unit km Area unit km® 1 SI2 S
. - SI3 Si4 SI1
Pearson Pearson correlation coefficient
SI1 -0.27543 -0.00068 - 0.00004
SI2 0.01714  -0.01078 SI3 SI4
SI3 -0.00110
. . 2 SI1
Spearman Spearman rank correlation coefficient
SI2
SI1 -0.41975 -0.44045 0.39150
SI2 0.36152  —0.44285 3 Pearson Spearman
SI3 —-0.34031 SI1 Si4 SI2 SI3
Pearson Pearson correlation coefficient SI1 SI12 SI2 Si4 SI3 Si4
SI1 -0.27535 0.15021 0.29960 4
SI2 0.75862  —0.82955
SI3 -0.88973 SI2
4 72
Spearman Spearman rank correlation coefficient 2 19
SI ~0.41963  0.11850  0.36601 SI2 <2 63
SI2 0.80591  -0.99755 SI2 SI2
SI3 -0.83961 SI2 2
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