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Dynamic research on 3 landscape function types
of Zhifanggou watershed

FAN Hong-xia*”,ZHANG Wen-hui*, LT Hui-ru**, LIN Yang"*

(a Key Laboratory of Environment and Ecology of Education Ministry in West China +b College of Forestry ,
¢ College of Life Sciences s Northwest A& F University sYangling y Shaanzi 712100, China)

Abstract: [Objective] The dynamic process of 3 landscape function types of Zhifanggou watershed was
statistically analyzed to provide a basis for further optimization of the landscape pattern and evaluation of
the watershed management effect. [Method) Based on drawing Zhifanggou watershed landscape patches
map in field and geographical information technology, the landscape function type of Zhifanggou water-
shed,located in loess hilly-gully region, were researched. After digitizing the landscape patches map indoor,
the landscape classification system was established on the basis of landscape ecology principle, then the cor-
relative landscape indices were calculated to analyze the dynamic changes of landscape function types. [Re-
sult) (1) According to the classification system,the landscape of watershed could be divided into three ma-
jor types as ecological-protection, economic-production and living-service type. According to the effect of
human activities on landscape, the landscape was divided into human directed landscape and natural land-

scape. (2)In each treatment periods,the eco-protection landscape type is the dominant landscape of water-
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shed,of which the quantity,area and edge length are the largest. At the same time, the shape of eco-protec-

tion landscape is the most complicated, which indicates this type is disturbed by the human activities to the

smallest extent. The patch density and edge density of living-service landscape are the largest. Further-

more, the landscape fragmentation degree of this type is also high,the number and area of human-directed

landscape are more than half of this watershed landscape. (3) At different management stages, the area of

eco-protection landscape patches is continuously increasing, while the area of eco-production is relatively

decreasing. Meanwhile, the landscape shape index and fractal dimension of 3 landscape function type all in-

crease, With the passage of time,the area ratio of natural landscape and human-directed landscape decrease

while the proportion of these two landscape types has the same tendency. [Conclusion] The human inter-

ference of fragile ecosystem has been abating due to the national policies and measures, which renders eco-

system to rehabilitation,and the intensity of endogenous succession of artificial vegetation increases.

Key words: Zhifanggou watershed;landscape function type;landscape dynamic;landscape index
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Table 1  comparison of area component of function type of landscape Zhifanggou watersheds at different conservation stages
T e K FE TA/ . MPS/  AMD/ ARA/ .. ; TE/
Function type Year NP km? PLAND/% km? km? km? A-CV/%  LPI/% km

1982 158 5.468 0.661 0.035 0.241 0.481 0. 066 8. 883 195. 288

R 1990 208 6. 261 0.757  0.030  0.206  0.432  0.076 6.916  211.885

Eco-protection _ _

type 2005 155 6. 895 0.833 0. 044 0. 156 0.311 0.061 4. 540 205. 443
2009 257 6. 783 0. 820 0.026 0.420 0. 841 0.067 12.399 244. 250
1982 61 2. 680 0. 324 0. 044 0.232 0. 164 0. 318 17. 425 80. 671

Gy 1990 72 1.892 0.229 0.026 0.210 0. 419 0.243 22,252 62.370

Pro-economics

type 2005 24 1. 259 0.152 0.052 0.259 0.517 0. 304 21.461 61.904
2009 50 1. 367 0.165 0.027 0. 037 0.075 0.412 25. 486 59.102
1982 10 0.127 0.015 0.013 0. 180 0. 359 0.103 28.470 8.082

7 T iR 95 1990 11 0.122 0.015 0.011 0.015 0. 029 0.133 28. 689 7.730

Living-service

type 2005 13 0.121 0.015 0.009 0.121 0.242 0. 147 20. 496 7.958
2009 10 0.125 0.015 0.013 0.017 0.034 0.182 18. 813 7.825

NP Y BEBH TA g5t W2 A AL PLAND S5t 28 R 43 L s MPS g BE B 45 K/ s A-MD b BE B i A2 P (s A-RA Ok B8 He 1 AL
B s A-CV Sy B Be T B AR 53 2R 400 LPT Sy fe ROBEH (5 S5 ST BR LU i) s TE J SOl 2R A E K
Note: NP is patches number, TA total area, PLAND percentage of landscape; MPS is mean patch size, A-MD patch area median, A-RA patch

area range; A-CV is patch area coefficiont of variation, LPI largest patch index, TE total edge.
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Comparison of shape index and fractal dimension index of different conservation stage landscape

function type of Zhifanggou watersheds
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function type of Zhifanggou watershed
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Table 2 Comparison of natural landscape and human directed landscape of Zhifanggou watershed at different conservation stage

R B/

ST

NP Pxp/%  TA/km? Pra/%  TE/km?  Pre/%

Type Year Landscape function type
H 5 1982 80 34.93 3.793 45. 84 130. 790 46.05
S 1990 105 36.08 3.311 40.01 115. 414 40.93
Natural 2005 82 42.71 3.937 47.58 126.103 45. 81
type 2009 91 28.71 3.212 38.48  111.694  37.49
H: #5 B4 % Eco-protection type 80 34.93 1.715 20.73 67. 462 23.75
1982 255 72 M Pro-economics type 61 26. 64 2. 681 32.40 80. 671 28. 40
A7 AR 55 A Living-service type 8 3.49 0. 089 1.08 5.118 1. 80
&1t Total 149 65.07 4. 485 54. 20 153. 251 53.95
H A B §1 7 Eco-protection type 105 36.08 2.986 36. 08 99.133 35.16
1990 255 1 72 M Pro-economics type 60 20.62 1. 586 19. 17 52.160 18.50
ANEFE A1 IR 55 U Living-service type 21 7.22 0.392 4.74 15.278 5.42
Eiﬂ &t Total 186 63.92  4.964  59.99  166.571  59.07
Directed A A B Eco-protection type 75 39.06  2.991  36.15  81.938  29.76
type 2005 25 1 72 M Pro-economics type 24 12. 50 1. 259 15. 21 61.904 22.49
A2 1% 55 B! Living-service type 11 5.73 0. 088 1.06 5.360 1.95
43t Total 110 57.29 4. 338 52.42 149. 202 54. 20
4: & B 1 5 Eco-protection type 169 53.31 3. 640 47.55  144.001  48.34
2000 253% H: P= B Pro-economics type 50 15.77 1. 367 16.52 39.102 13.12
A 15 BR 55 &Y Living-service type 7 2.21 0.056 0.68 3.125 1. 05
43t Total 226 71.29 5.063 64.75 186. 228 62.51
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Note: Pxp refers to the ratio of the patches number of each landscape type to total number of landscape patches in each period; Pra refers to

the ratio of the area of each landscape types to total area of landscape patches in each period; Prg refers to the ratio of the perimeter

of each landscape types to total perimeter of landscape patches in each period.
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