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Impacts of human activities on landscape patterns in the Ziwuing
Mountains of the Loess Pateau

. . 1,2 . . 1
ZHAN G Xi-biao™“ ,ZHOU Tiarrlin
(1 Collegeof Life Sciences,Longdong University,Qingyang, Gansu 745000, China; 2 State Key L aboratory of
Soil Erosion and Dryland Farming on the L oess Plateau, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : Theforest landscape characteristics and landscape diversity of threefunctional regionsin the
Ziwuling Nature Reservein Gansu Province were investigated. The results showed that theforest landscape
of Labagoumen Nature Reserve was primarily covered by Quercus Liaotungensis f orest and Populus da-
vidiana forest. However ,shrubland and non - woodland gradually became dominant landscape typesin the
nature reserve due to human disturbance. Among the three functional regions,the fragmentation degree of
landscape in the core area was relatively lower ,however ,that in the buffer area was higher ,and that in the
transition area was the highest. The human disturbance was the main force to cause landscape heterogeneity
and landscape pattern change. In this paper ,the changesin forest landscape patternsin Ziwuling Mountain
were analyzed by means of IL WIS GIS technique based onthe 1 25 000 scale of vegetation map. And the
impacts of human activitieson forest landscape patterns were studied by using buffer analys s method. The
results showed that : (a) The landscape fragmentation in Ziwuling Mountain was to some extent related to
the intendty of human activities. In the area with more human disturbance ,the patch area was smaller ,
whilein the area with less human disturbance ,the patch area was relatively larger. The human activities
greatly resulted in the landscape fragmentation. (b) Theindices of landscape diversity showed little change
with theincrease of the distancefrom the selected disturbed area. Therefore natural factors are still the de-
cisve ones to affect landscape patternsin this area.
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Table 1 Landscape areas and patch amounts of various landscape types in the reserve and landscape sub-regions
Core area Buffer area Di sturbance area Total
Landscape types / hm? / hm? / hm? / hm?
Area Patch amounts Area Patch amounts Area Patch amounts Area Patch amounts
L1 23 753.2 62 9 615.2 28 20 243.6 70 53 612.0 160
L2 11 157.7 63 6811.2 51 18 591.3 156 36 560.2 270
L3 5331.9 37 6 288.4 49 11 149.7 66 22 770.0 152
La 177.3 5 313.4 11 345.6 20 836.3 36
Ls 782.6 8 384.7 6 300.2 4 1467.5 18
Ls 3063.8 24 1362.5 15 1821.9 26 6248.2 65
L7 3287.8 10 1997.9 12 5749.7 15 11 035.4 37
Ls 2519.8 11 104.6 3 2137.9 17 4762.3 31
Lo 205.2 2 24.6 1 110.1 2 339.9 5
L1o 2797.6 9 1529.0 8 2996.1 14 7322.7 31
Lu 201.3 6 507.8 4 529.4 3 1238.5 13
L2 3760.2 13 1 608.7 9 2884.2 16 8253.1 38
L3 6 060.8 17 3554.5 12 6261.2 17 15 876.5 46
L 3385.7 13 2718.1 10 5132.5 15 11 236.3 38
Lis 3715.4 13 6 261.9 19 10 698.9 29 20 675.5 61
Lie 7 170.9 24 2626.9 19 8 188.5 20 17 986.3 63
L1z 785.8 11 793.4 15 8049.4 167 9628.6 193
Total 78 157.0 328 46 502.8 272 105 190. 2 657 229 850 1257
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, 23.32 %, ,
160 10. 48 %; ) ,
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17. 68 %; (ee2s]
10 %, 1% 3.2
(9. 91 %) (9. 00 %) 3.2.1
(7.83 %) (6.91%) (4.89 %) )
(4.80 %) (4.19%) (3.59 %) 2 ,
(3. 2%) (2. 2%) > >
(2.07 %) ; 1% > > > >
(0. 64 %) (0. 50 %) > > > > >
(0.36 %) (0.15 %) > > >
[20,26-27]
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2
Table 2 Patch abundance and separation levels of various landscape types in the reserve and landscape sub-regions
Patch abundance Separation level
L andscape types i i
SCape typ Core area Buffer area Di sturbance Nature Core area  Buffer area Di sturbance Nature
area reserve area reserve
La 0.189 0.103 0.107 0.127 0.085 0.135 0.156 0.119
L2 0.192 0.188 0.237 0.215 0.267 0.309 0.270 0.269
Ls 0.113 0.180 0.100 0.121 0.692 0.339 0.384 0.409
La 0.015 0.040 0.030 0.028 41.982 13.382 40.104 34.561
Ls 0.024 0.022 0.006 0.014 5.049 19.221 7.806 9.242
Le 0.073 0.055 0.040 0.052 1.104 1.748 2.990 1.699
L7 0.030 0.044 0.023 0.029 0.685 0.968 0.510 0.583
Ls 0.034 0.011 0.026 0.024 1.106 42.353 1.924 2.016
Lo 0. 006 0.003 0.003 0.004 24.622 201.742 67.454 60. 622
L1o 0.027 0.029 0.021 0.025 0.707 1.202 1.143 1.323
Lu 0.018 0.014 0.005 0.010 28.771 4.444 7.550 10.954
L2 0.040 0.033 0.024 0.031 0.592 1. 247 1.236 0.848
Lis 0.052 0.044 0.026 0.037 0.331 0.364 0.433 0.385
Lia 0.040 0.036 0.023 0.030 0.771 0.509 0.539 0.583
Lis 0.040 0.070 0.044 0.049 0.592 0.281 0.260 0.304
Lis 0.073 0.070 0.030 0.050 0.369 0.317 0. 306 0.370
L7 0.034 0. 055 0.254 0.154 5.916 3.437 1.036 1.768
3.2.2 > >
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Table 3 Patch fragments and mean patch areas of various landscape typesin the reserve and landscape sub-regions
/ (- km-~?) Patch densty / (hm?) Mean patch area
Land e types i i
Scape typ Core area  Buffer area Di sturbance Nature Corearea  Bufer area Disturbance Nature
area reserve area reserve
L1 0.26 0.29 0.35 0.29 383.12 343.40 289.19 335.08
L2 0.56 0.75 0.84 0.74 177.11 133.55 119.18 135.41
L3 0.69 0.78 0.59 0.67 144.11 128.49 168.93 149.80
L4 2.82 3.51 5.79 4.30 35.46 28.49 17.28 23.23
Ls 1.02 1.56 1.33 1.23 97.83 64.12 75.05 81.53
Le 0.78 1.10 1.43 1.04 127.66 90.83 70.07 96.13
L7 0.30 0.60 0.26 0.34 328.78 166. 49 383.31 298.25
Ls 0.44 2.87 0.80 0.65 229.07 34.87 125.76 153. 62
Lo 0.97 4.07 1.82 1.47 102. 60 24.60 55.05 67.98
L1o 0.32 0.52 0.47 0.63 310. 84 191.13 214.01 236.22
Lu 2.98 0.79 0.57 1.20 33.55 126.95 176.43 95.27
L1 0.35 0.56 0.55 0.46 289.25 178.74 180.26 217.19
Lis 0.38 0.34 0.27 0.29 356.52 296.21 368. 31 345.14
L4 0.38 0.37 0.29 0.34 260. 44 271.81 342.17 295. 69
Lis 0.35 0.30 0.27 0.30 285.80 329.57 368.93 338.95
L1e 0.33 0.32 0.24 0.35 298.79 138.26 409. 43 285.50
L7 1.40 1.89 2.75 2.00 71.44 52.89 48.20 49.89
Mean 0.42 0.59 0.62 0.66 238.28 160.11 107.97 150. 52
3.2.4 > >
>
, > > >
: 150. 52 hm? > >
,  345.14 hm*;
23.23 hm?
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3.3

4

Table 4 Landscape heterogeneity of the reserve and various landscape sub-regions

L andscape area H D E c
Core area 1.842 0.761 0.451 0.421
Buffer area 2.529 0.472 0.619 0.634
Di sturbance area 2.905 0.196 0.711 0.698
Nature reserve 2.577 0.524 0.631 0.562
555-568.
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