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Human impacts on landscape structure in Wolong Natural Reserve
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Abstract . Influences of human activities on landscape structure and human-induced ecological degradation in
protected areas have been given constderable attention in landscape ecolagical studies. We use methods of
quantitative analysis 1o precisely assess human impacts on landscape structure in Wolong Natural Rescrve.
China. Based on the landscape map compiled with satellite remotely sensed data (TM dara? from 1597,
four aspects of analysis were carried out using the buffer zone method: 1) A ¢ test s utilized 1o understand
internal differences within human-impacted areas and to rcasonably define different kinds of homnan-
impacted areas. 2) landscape variations are comparcd for dilferent arcas. such as the entire study area.
the natural Jandscape. the human impacted-landscape. hydropawer station buffer zones. residental area
buffer zones. and road buffer zones. 1o ussess the impact of human activities on landscape structure. 3)
According to comparison analysis of landscape structures among the buffer zones of different humnan-
mmpacted arcas, gradient characteristics of human impact on landscape structure are assessed. 4) Under
the same conditions, landscape structure within buffer zones of various human-impacted areas and the
natural landscape are compared to assess human-induced vanation of landseape structure. Types of human
impact sources considered include 10 hydropower stations . 47 residential areas, and 100 km of reads. Ten
buffer zones were set up within a 2000m distance around all human impact sources.

Comparative study on the different sources of human impact: T-test resulis show thar the impact of
roads can he neglected; human activities related to roads have insignificant impact on the struciure of
surrounding landscape as compared with the impacts of residential areas and hydropower siutions, The
tmpact of residential arcas is superior only when boffer zones of roads und residenuial areas overlap. When

hvdropower stations are vonsidered. the landscape structure of the overlapping zones resembies that of
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hvdropower statton bufler zones. Impact of residential areas lies somewhere between that of road and
hydropower stations. and the existence of hydropower stations has the greatest impact on the structure of
the surrounding landscape.

Comparative study of overall landscape structure: The current forest coverage of Wolong Nature
Reserve (area with available data) is approximately 62,4 shrubbery and grassland caoverage 1s 17%7; and
non-vegetated land (bare land and ice and snow covered land ) accounts for 20%. Except for conifer [orest,
hare land., and ice and snow covered land, the combined area of all other types of hunian-impacted
landscape 1s greater than that of natural landscape. In buffer zones of residential areas and hvdropower
stations. the proportion aof broadleaf forest is higher and is obviously distributed at lawer altitude. In
buffer zones of roads. the proportion of conifers. grassland. and bare land is the highest. indicating that
the center af the areas independently impacted by roads is at high altitude.

Analysis of landscape change over distance in human-impacted areas: In buffer zones of hydropower
stations and residennal areas, both the coverage of the 3 main types of forest and averall forest coverage
increase as the distance of buffer zones increases. meaning that the impact of hydropower statians and
rexidential areas declines with distance. In contrast. in huffer zones of roads. overall forest coverage is
always approximately 60% and starts to decrease only in very distant buffer zones due to increase in
altitude. This shows that the impuect of roads is far less than that of residential areas and hydropawer
stations. Human impact is most intensive within 600m radius of residential areas and hydropower stations.
That 600~ 1200m 1s the transitional area between human-impacted and natural landscape, and buffer zones
heyvand 1200m are dominated by natural landscape.

The difference between the structures ol human-itmparcted landscape and natural landscape: Forest
caverage in buffer zones of various human impact sources is generally lower than that of natural landscapes
inder the same canditions, whereas the coverage rate of shrubbery and bare land is higher. In buffer zones
of residential areas and hydropower stations, the proportions of the 3 kinds of forest land are all lower
than those n natural landscape. Fspecially in the 200m buffer zones. forest areca has been decreased by
1054+ while the area of shrubbery and bare land has increased by more than 40%. In contrast. although
the structure of buffer zones of roads is basically the same as that of residential arcas and hydropower
stations. the cumulative decrease/increase of landscape components is only approximately + 13%. This
comparison testifies to 3 hasic facts: 1) The various human-impact sources all exert remarkable impact on
surrounding landscapes, such that the structure of human impacted landscapes is remarkably «iflerent
from that of natural landscape. 2) A direct result of human impact is that forest coverage has decrcased
greatly, while the proportion of shrubbery and barc land. indicators ol ecological degradation, has
increased remarkably. 3) Rexidential areas and hydropower stations are dominant factors of human impact
on landscapes in the reserve. In contrast. the impact of roads is relatively insignificant.

We can conclude from the above results that the existence of varions kinds of human activities has
indeed led to remarkable changes in the surrounding landscapes as compared with natural landscapes. and
the areas of various kinds of Jforest tvpes in human-impacted landscapes are decreasing remarkably.
Although Wolong Nature Reserve has taken a number of measures 1o control impact of human activities on
the ecologica! system and to restore the ecology. it is obvious from the study that such efforts nced to be
continued. Also. it is necessary to strengthen management and promote ecolagival restaration in human-
impacted areas.

Key words: Wolong Natural Reserve; human impact; landscape structure: ceological protection
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Table 1 Impact area of different human impact types
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Source of human impact Impact area
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Road Buffer zone area only impacted by road
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Residential arex Ruffer zone ares impacted by residential area and road + residennal arca
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Ruffer zone area impacted by water electric station, road + warer electric stanion. and
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Hydropower stalion
road b oresidential area + water electinic station
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Table 2 ¢ test results of dominant human impact type
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Table 3 Comparison of landscape siructure for different region types
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Table 4 [Landscape structure of the buffer zones for different human impact sources

ES-E i X (m) fR Ak GTRFRIZAR T K B A LR R
Region types Bufifer zones Broadleaf Mixed  Coniferous  Shrub Meadow  Uncovered
o N (1~ 200 24, 44 14. 60 2. 34 27. 07 1. 72 9. 77

200 100 32, 78 21. 65 3. 91 22,17 4. 14 12, 00

100- /0D 33. 74 2%. U9 {. 52 21.55 1.32 5, 37

01}~ 800 10. 79 vy, 37 1. 45 19. 27 2. 88 1. 16

AL A 800~ 1000 11. 56 29. 03 5. 81 16. 2 2. 25 5. 79

Watcr clectric stalion 1000~ 1200 11, 11 29, 12 6. 27 13.53 1. 8> 1. 74

| 2000~ 1400 14, 55 30. 6O 5 71 14. 00 . G 3. 06

1400~ 1600 18. 38 29. 9h 5. 36 12. 63 1. 28 2, 38

1600 800 14. 34 30,51 8. 33 13. 48 1. 65 1. 64

| 80U~ 2000 13. &1 31. 84 8. 58 11.52 1. 91 2.33

0~ 200 36. 22 15. 12 2. 54 33. 41 .87 9. 01

200~ 400 36. 98 22, 78 2. 62 25, 05 1. 32 K. 15

400~ 600 11,72 27. 26 4. 38 19- 19 3. 69 3. 68

600-~ 800 12. 80 29. 77 5. 89 18.22 3.03 2. 78

BERS 800~ 1000 12, 07 31. 94 &. 09 13. 47 3. 23 .19

Residennial arca 1000 ~1200 41. 85 31- 35 9, 14 13. 62 2075 N. 07

1200-~ 1400 42,7 33. 27 0. 08 11. 26 2. 62 .01

1100~ 1600 42. 80 34, 33 7. 70 1. 14 2. 86 [. 16

1600~ 1800 36. 97 1. 39 §. 95 8. 75 2,79 1. 11

1800~ 2000 33,43 14. 19 10. 51 8. 50 2. 18 i, 16

0~ 200 28. 98 25. 14 9. 59 20. 05 8. K0 7-59

200~ 100 25. 86 27. 78 12. 62 17. 63 7. 48 8. 55

100~ 600 21. 58 28. 19 16. 22 16. 59 6. 76 10, 15

500~ 800 i8. 48 29. 07 17. 26 15. 02 6. 29 4. 05

18 g% 800 -~ 1000 17. 30 28. 00 17. 18 15. 08 3. &5 6. G6

Road 1000~ 1200 16. 08 27. 43 16. 75 14. 79 5. 38 19. 20

1200--1400 17,42 25. 61 16. 97 13. 59 3. b9 21. 11

1400~ 1600 16. 38 25. 35 16. Y8 13- 1A 572 22. 99

1600~ 1800 16. 35 23. 85 16. 11 12,62 3. 88 23. 75

18060~ 20060 15. 26 23. 21 15, 58 12. 53 A0 33 27. O
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