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A methodological researches on quantitative assessment for the dynamic trends

of landscape structure in regional ecosystems
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Abstract: A novel Triangle Methodology was designed to macroscopically assess the effects of human acuities on landscape
pattern. Based on the intensity of anthropogenic effects, regional landscape was identified as three categories: a natural
landscape, a half-natural half-artificial landscape, and an artificial landscape. The status and dynamic trends of landscape
structure were then evaluated by examining the interrelationships among three aggregate landscape indices: a natural landscape
index (NLI), a half-natural half-artificial landscape index (HNALI), and an artificial landscape index (ALI). The three
elements were then combined within a triangular framework to show the basic visual representation and interconnectivity of
three indices. Each axis is read in an anticlockwise direction from zero to 100%. Further, each of the axes is equally divided
into four segments or ranges as: 0~25%, 25%~50%, 50% ~75%, and 755% ~100% allowing the diagram to illustrate
relative percentage combinations of the three aggregate landscape indices ALI, NLI and HNALI. In addition, the triangle is
further sub-divided into four areas A.B.C, and D expressing four types of landscape structure: nature-type landscape, half-
natural half-artificial type landscape. artificial type landscape, and mixed landscape. Within any one triangle, there are six
possible trends in movement according to the relative percentage changes in the three aggregate indexes: naturalization-
artificialization trend, naturalization trend, naturalization-half-naturalization half-artificialization trend, half-naturalization
half-artificialization trend. half-naturalization half-artificialization-artificialization trend, and artificialization trend. Depending

on the relative position of data points associated with alternative data sets, the corresponding the status and dynamic trends in

(40271101,40024101,40332015) ; (JJ-XX-2002029)
:2003-07-04; :2004-04-19
(1980~), s s
* Author for correspondence. E-mail ; xufl@urban. pku. edu. cn

Foundation item:National Natural Science Foundation of China (No. 40271101,40024101,40332015) ; National Water Conservation Department
(No. JJ-XX-2002029)
Received date:2003-07-04 ; Accepted date:2004-04-19

Biography : ZHAN Wei,Master candidate ,mainly engaged in ecosystem ecology.



2264 24

landscape structure can then be determined.

The assessment results from the Cheng-Yang region in Qing-Dao City and Long-Hua region in Shen-Zhen City as well as
from Hai-Kou City suggest that the Triangle Methodology is a valuable uncomplicated tool with ease of calculation and
intuitional results. It could be widely used for quantitatively assessing the effects of human acuities on regional landscape
patterns.

Key words: regional ecosystem; landscape pattern; dynamic trend; landscape index; Triangle Methodology; quantitative
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Landscape structure elements of regional ecosystem in Chengyang Region of Qingdao City

First class landscape

Second class landscape

Third class landscape

Natural landscape

Half natural &. half artificial landscape

Artificial landscape

Forest landscape

Waters landscape

Farm landscape

Orchard-garden landscape

Wasteland landscape

Town, village. plant &. mine landscape

Traffic landscape

landscape

Arbor landscape
Shrubbery landscape
Greens landscape
Forestation landscape
Nursery landscape
River landscape
Reservoir landscape
Pond landscape
Canal landscape
Beach landscape
Reed landscape

Water conservancy construction

Paddy field landscape
Glebe landscape
Vegetable landscape
Orchard landscape
Tea garden landscape

Other Orchard-garden landscape

Urban landscape
Town landscape

Village landscape

plant &. mine landscape

Saline landscape
Special land landscape

Railway landscape

Highway landscape
Village roadway landscape
Civilian aerodrome landscape

Port &. dock landscape
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Table 2 Categories and their characteristics of landscape structure in regional ecosystem
(%) Variation ranges for landscape index (%)
Type code Type name
P P (NLD (HNALD (ALD
A Natural Type Landscape 50~100 0~50 0~50
B Half-Natural &. Half- 050 50100 0—20
Artificial Type Landscape 0
C Artificial Type Landscape 0~50 0~50 50~100
D Mixed Landscape 0~50 0~50 0~50
* NLI Nature Landscape Index; HNALI Half-Natural &. Half-Artificial Landscape Index; ALI
Artificial Landscape Index
1.3
(NLID) . (HNALID (ALD
NLI = > (NLS,/S) X 100 oy
i-1
HNALI = > (HNALS,/S) X 100 (2)

j=1

R
ALI = > (ALS,/S) X 100 (3)

b1
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Table 3 Dynamic trends and their features of landscape structure in regional ecosystem

*Relative ratio variation for landscape index

Trend code  Trend direction NLI HNALI ALI Trend name

., . . . - Naturalization-
T 0°~60 increase decrease increase [
Artificialization Trend

T, 60°~120° increase decrease decrease Naturalization Trend
Ts 120°~180° increase increase decrease Naturalization-Half-Naturalization &
Half-Artificialization Trend
Half-
T, 180°~240° decrease increase decrease Naturalization®. Half-Artificialization
Trend

Half-Naturalization &. Half-

Ts 240°~300° decrease increase increase e e
cerease fierease fnerease Artificialization-Artificialization
Trend
Ts 300°~360° decrease decrease increase Artificialization Trend
* NLI Nature Landscape Index; HNALI Half-Natural &. Half-Artificial Landscape Index; ALI

Artificial Landscape Index

2
2.1 1
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;1986~1996 1996~2010 Fig. 2 Characteristics and dynamic trends of landscape structure in
Ts, . (3 regional ecosystems at eight townships in Qing-Dao City
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Table 4 Landscape index (%) of each regional township ecosystems in Chengyang Area of Qingdiao City
(NLD (HNALD (ALD
Nature Landscape Index Half-Natural &. Half-Artificial Landscape Index Artificial Landscape Index
Township name Year
Forest Waters Sum Farm Orchard Wasteland Sum Road Sum
Xi-Fu 1986 42.8 3.3 46. 1 24.5 13.3 5.3 43.1 9.2 1.6 10. 8
1996 41.7 3.3 45.0 23.9 13.1 5.3 42.3 11.0 1.6 12. 6
2010 43.5 3.3 46. 8 24.1 12.5 2.5 39.1 12.5 1.6 14.1
1986 39.1 8.9 48.0 19.6 15.1 3.4 38.1 11.6 2.3 13.9
Xia-Zhuang 1996 39.5 9.2 48.7 17.5 13.7 3.3 34.5 14.1 2.6 16.7
2010 40.7 9.4 50.1 16.9 12.2 1.9 31.0 15.7 3.1 18. 8
Liu-Ting 1986 0.8 25.0 25.8 27.9 1.6 4.8 34. 3 34.7 5.1 39. 8
1996 0.8 24.9 25.7 23.3 1.2 4.5 29.0 38.2 7.0 45.2
2010 0.7 18.8 19.5 20.9 0.6 4.3 25.8 39.2 15.5 54.7
1986 1.6 5.0 6.6 56. 4 2.7 4.8 63.9 24. 8 4.6 29.4
Cheng-Yang 1996 4.3 5.0 9.8 44.0 2.5 6.0 52.5 33.7 4.6 38.3
2010 3.7 8.0 11.7 37.4 2.2 3.7 43.3 40. 1 5.0 45.1
1986 1.0 21.0 22.0 33.4 0.0 7.4 40. 8 33.6 3.5 37.1
Ji-Hong-Tan 1996 1.3 21.0 22.3 32.4 0.0 7.4 39.8 35.1 2.7 37.8
2010 1.3 23.1 24. 4 34.3 0.0 3.0 37.3 35.3 2.9 38.2
Shang-Ma 1986 1.3 22.6 23.9 35.2 0.0 0.6 35.8 38.1 2.2 40. 3
1996 1.3 22.5 23.8 33.3 0.0 0.6 33.9 39.2 3.1 42.3
2010 0.2 20. 4 20. 6 36.0 0.0 0.6 36. 6 39.8 3.1 42.9
He-Tao 1986 0.5 24.8 25.3 33.8 0.5 14. 8 49. 1 24. 6 1.4 26.0
1996 0.6 24.9 25.5 31.6 0.6 14. 6 46. 8 25.3 2.8 28.1
2010 0.6 28.0 28.6 34. 3 0.6 8.3 43.2 25.7 2.8 28.5
1986 0.5 31.7 32.2 45.9 0.5 7.7 54.1 12.0 2.1 14.1
Hone-Dao 1996 1.6 31.8 33.4 42.7 1.6 7.3 51.6 13.2 3.3 16.5
2010 1.6 31.4 33.0 42.6 1.6 6.0 50. 2 14.7 3.6 18.3
Average 1986 11.1 17.8 28.9 33.2 11.1 6.2 50.5 24. 8 2.8 27.6
1996 11.4 17.9 29.3 30. 1 11.4 6.2 47.7 27.2 3.3 30.5
2010 11. 6 18.0 29.6 30.3 11. 6 3.6 45.5 28.6 4.4 33.0
* Town, village, plant &. mine
3 s :(1)1988~1996 s
,1988 1990 5 5, (2)1988~1990
1994~1996 Ts. - ;0 1990~1994
Ty o , 1988 1996 s o 5
, 1988 48.27% 1996 25.47%, 2.85% 1988
5.74% 1996 32.78%, 3.38%,
5 2P
Table 5 Landscape index (%) of regional ecosystems in Longhua Area of Shenzhen City
(NLD (HNALI) (ALD)
Nature Landscape Index  Half-Natural &. Half-Artificial Landscape Index Artificial Landscape Index
Year
Waters Forest Sum Farm Orchard Sum City &. Town Exploiture area Sum
1988 1. 31 46. 96 48. 27 24. 35 21. 64 45.99 3. 67 2.07 5.74
1990 0.77 40. 92 41. 69 23.70 24.48 48.18 5. 44 4. 69 10.13
1992 2.47 33.22 35. 69 19.71 23.43 43. 14 9. 87 11.29 21.16
1994 2.35 30. 20 32.55 16. 43 21.57 38. 00 12.71 16.73 29. 44
1996 1.47 24.00 25.47 18. 94 22.79 41.73 17. 49 15. 29 32.78
3 : (1) ,1986~1996 , 2000
5 6, (2) ,1986~1996 Tss ,1996~2000
T~5, - o s 1986 2000 s

o 6 s 1986 41.15% 2000 27.42%, 0.98%;
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Table 6 Landscape index (%) of regional ecosystems in Hai-Kou City
Nature Landscape Index Half-Natural &. Half-Artificial Landscape Index Artificial Landscape Index
Year
Forest Meadow Waters  Sum Farm Sandlot Sum City  Village Plant & mine Sum
1986 28.56 1. 66 10. 93 41.15 36. 07 4.19 40. 26 12. 37 1.12 5.09 18. 58
1996 28.51 1. 66 1. 84 32.01 20. 08 0.71 20.79 38. 29 2.17 6. 74 47. 20
2000 24. 05 1. 66 1.71 27.42 22.32 0. 00 22.32 39.92 2.63 7.71 50. 26
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