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Character s of landscape patternsand correlation in Jinghe water shed

ZHEN Lin', X IE GaoDi', YANGL i"?, CHEN G Sheng-Kui' (1. Instituted Geographic Sciencesand N atural Resources
Research, CAS, Beijing 100101, China; 2. Graduate School o ChineseA cadeny d Sciences, B eijing, 100039, China). Acta Ecologica Sinica,

2005, 25(12): 3343 3353

Abstract: L andscape ecology describes gatial patternsof land uses and ecosystens In order to manage landscapes sustainably,

methods are needed to express Patial patterns in a suitableway. In the present paper six indices that describe gatial patterns
are applied, namely patch number, patch area, patch density, dom inance index, contagion index and the fractal dmension

These indices have been used for the analysis of the landscgpe patterns of all 31 counties located in the Jinghe w atershed,

Northwest China Applying these indices, the different landscapes of the w atershed have been classified into three types of
gatial landscape patterns The counties show ed distinct variations in their indices A griculture, forest and grassland are the
three dominant land use types in thew atershed H igh valuesof dom inance and contagion indicesw ere found in landscapesw ith
relatively smple land use patterns, both for agricultural and grass land; these areas aremostly located in the low er reachesof
the watershed, such as in Xianyang, Jingyang and Q ianxian counties L ow values of dominance and contagion indices are
typically asciated w ith more diversified land use and w ith an almost equal share betw een agriculture, forest and grass land;

These areasaremostly found in the loessuplandsand in ravines, asw ell ason the loessplateau such as in Jingyuan, Pingliang,

L ongxian, N ingxian, and Xunyi counties A combination of high dom inance and contagion indicesw ith a low fractal dimension

w asobserved in Xianyang city, which is located in the relatively large plain loess scalariform areas in the low er reaches of the
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watershed T he significant positive correlation found betw een forestland area, dominance and contagion indices, and betw een
grassland and fractal dimension indicate that forest and grassland are nomally scattered in thew atershed, signifying that the
encroachment of agricultural land use into grassland leads to a high degree of fragmentation of land use This clearly
demonstrates the human manipulation of the landscape T he tamporal changes of landscape indices observed in the w atershed
over the last decades have not been significant

The paper concludes that continued research on developing and applying landscape indices are critical for large-scale
envirormental mpact assessnent and landscgpe managenent In particular, correlations should be established betw een index
values and the actual ecological processesoccurring on the ground Basic questions to be addressed in further research should
be the depiction of changes of the indices over time and how well these changes correpond to the actual ecological changes
taking place on the ground

Key words index; dominance contagion; fractal dmension; Jinghew atershed
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Fig 1 Boundary of the Jinghew atershed
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Table 1 RiversandL engthsand Catchments Areas in the Jinghe water shed!**]
(km) (km?)
Rivers Place of Origin L ength Catchments area
" RuiheRiver Guanliang mountain, Huating county, Gansu 116.9 1671
Honghe River Xinrong township, Pengyang county, N ingxia 187.2 1336
Puhe River M aojing tow nship, Huanxian county, Gansu 204 7478
Ruhe River Dawvan township, Pengyang county, N ingxia 171. 4 3375
M alianhe River Gaotianchi tow nship, Dingbian county, Shaanxi 374.8 19086
Shancheng Chuan N iutoushan, Yanchi county, N ingxia 76.9 1943
Dongchuan oM ayaojian tow nship, Dingbian county, Shaanxi 131.4 3065
Gucheng Chuan Sanlidian tow nship, Heshui county, Gansu 103. 6 2478
Heihe River Shangguan tow nship, Huating county, Gansu 168.0 4255
Daxihe River L ijiahe township, L ongxian county, Shaanxi 126.8 2537
Sanshuihe River Hongsi tow nship, Xunyi county, Shaanxi 128.9 1321
1.2
, 1986 2000 2 L andsat TM
/ :
™ ,
( ) 1 10 6
( ), 21 .5 i
coverage, Arcinfo 8.3 Arcviev 3.2, Excel 30m x
30m, , 900 m? 31 ,
, 4 yol ,
FRAGSTATS3.3
1.3

- http: /Avww . umass edu,/landeco,/research/fragstats/dow nloads/fragstats. downloads htm|
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Fig. 2 Land use map of Jinghe Watershed in 2000
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1986 , 2000 ) ,
, , 107. 21 hm? 105. 27 hm?,
2
Table 2 L andscape characters of the Jinghe water shed in 1986 ar:d 2000
1986 2000
Types () (hm? (  /hm?) () (hm?) (  /m?
Patch Na A verage patch Patch density Patch Na A verage patch Patch density
area (Patches/hm?) area (Patches/hm?)
Forest land 14747 49. 82 296. 1 15173 47.63 318.6
Grassland 13696 223.27 61.3 13676 221. 06 61.9
W ater body 672 57. 06 11.8 637 57.29 11.1
U rban and built-up 8359 12.69 658. 2 8616 13.90 619.9
Barren land 971 142. 74 6.8 990 143. 92 6.9
A rable land 26881 108. 93 246.8 27442 107. 84 254.5
Total 65326 107.21 609. 4 66534 105. 27 632. 0
2.1.2 3 , 1986 2000 0.61 0.60,
2 , 161 ) )
, , , 82%
) 44% , 20% 33%,
' 3 (9]
1 D> 1. 30, ;
2 D 0.71 1.30, ;
3 D< 0.70,
3 , , (82%),
(38%) (58%) , 96% 3
( 0. 6365), (0.6571), (0.6085), (0.6663), (0.6765),
(0.6198) , 31%, 31% 36%:;
33%, 31% 36%; 44%, 20% 33%; 46%, 11% 38%; 46%, 32% 21%; 29%, 29%
40 % 1986 2000 , , 1986 2000
, 3 2000 , 1986 49%, 3%  46% 2000 45%, 32%
21%, ;1986 , 2000 (47.27%
47. 87), ( 12.70% 35.95 12.56 35.91( 2),
, 1986 ( 0. 67) 2000 ( 1.01),
(52%) (39%) ; 1986 2000
2.1.3 ©) 31 C 56.85 81.06 1986 2000
81.06  79.41, , 56.88  56.85 , ,
1 D > 75, ;
2 D 60.001 75, ;
3 D < 60,

( 4, , 81.05 76.95,
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, , 82% 7% ,
3 1986 2000
Table 3 L andscape index by counties in Jinghe water shed in 1986 and 2000
1986 2000
Province County Dominance  Contagion Fractal Patch Dominance  Contagion Fractal Patch
index index dimension density index index dimension density
Guyuan 1. 0894 63. 0821 1. 3937 1. 0351 1. 0668 62. 5423 1. 3986 1. 1236
N ingxia Jingyuan 0. 6198 58. 6097 1.3970 0. 8903 0. 6149 58. 6188 1. 4006 0. 9248
L ongde 1.1344 61. 1047 1. 4146 1.0931 1. 1373 60. 9978 1. 4092 1. 1807
Pengyang 1. 0682 66. 1788 1. 4535 1. 0750 1. 0392 65. 4956 1. 4576 1.1828
Y anchi 0. 9264 66. 7446 1. 3373 0. 5651 0. 8758 66. 1010 1. 3361 0. 5676
Congxin 0.7934 60. 4232 1. 4587 1. 2659 0.9147 61. 2922 1. 4553 1. 3385
Gansu H eshui 0. 7548 60. 0598 1. 3984 1.3121 0.7511 59. 9599 1. 4031 1. 3114
Huachi 1. 1467 66. 6743 1. 5222 0.8911 1. 1553 66. 7768 1. 5216 0. 9086
H uanxian 1. 3959 71.8193 1. 4870 0. 9430 1. 3965 71.8272 1. 4819 0. 9447
Huating 1. 0492 62. 1014 1. 4660 1. 3654 0. 8003 61. 2323 1. 4689 1.3783
Jingchuan 1. 0486 64. 7969 1. 4507 1. 5299 1.0311 64. 7315 1. 4558 1. 5709
L ingtai 0. 9882 67.0809 1. 4925 0.9978 0. 9991 67. 4106 1. 4895 0. 9881
N ingxian 0. 6085 60. 8815 1. 3923 1. 5950 0. 6003 60. 7670 1. 3963 1. 6015
Pingliang 0. 6663 60. 8760 1. 4607 1.1321 0. 6870 59. 8106 1. 4583 1. 1995
Qingyang 1. 0663 71. 9835 1. 5023 0.8611 1. 0602 71.9085 1. 5050 0. 8656
Xifeng 0. 7608 67. 4536 1. 3737 1. 6891 0. 7403 67. 0864 1. 3801 1. 7052
Zhenyuan 1. 0256 67. 2555 1. 4837 1.0710 0. 6708 67. 1530 1. 4866 1. 0762
Zhengning 0. 6765 59. 2625 1.3923 1. 5092 1.0175 59. 1915 1. 3933 1. 5159
Binxian 0.9191 64. 7247 1. 4299 1. 0480 0.8975 64. 3566 1. 4289 1.0581
Shannxi Changwu 0.8273 63. 2397 1. 4526 1. 4620 0. 8162 63. 0609 1. 4482 1.4726
Chunhua 0. 7536 62. 6811 1. 3619 0. 7003 0.7197 62. 0236 1. 3656 0. 6973
Dingbian 1. 0156 64. 9874 1. 4273 0.6073 1. 0026 64. 5843 1. 4239 0. 6109
Jingyang 1. 1045 76. 9470 1. 3098 0. 8469 1. 0558 75. 6784 1. 3106 0. 8638
L iquan 1. 0570 69. 0663 1. 3450 0. 6028 1. 0090 68. 2802 1. 4334 1. 1226
L inyou 0. 8486 68. 2887 1. 4349 1. 1220 0. 8480 68. 3740 1. 3373 0. 6048
L ongxian 0. 6365 56. 8831 1. 4918 1. 1536 0. 6333 56. 8500 1. 4868 1. 1581
Q ianxian 1.3250 72.7823 1.3752 0. 8075 1.2811 72. 0507 1.3673 0. 8226
Qianyang 0.7323 64. 2106 1. 4640 1. 1542 0. 7267 64. 1692 1. 4601 1. 1572
Xianyang 1. 6099 81. 0578 1. 3467 0.9188 1.6134 79. 4091 1. 3448 0. 9207
Xunyi 0. 6571 57.8214 1. 3920 1. 2663 0. 6449 57. 6205 1. 3887 1.2724
Yongshou 0. 7105 64. 2970 1.3511 1. 0097 0.6913 63. 9342 1. 3506 1. 0165
, , ( 57.82),
, , (56. 88) (59. 26) (58.61) ,
2.1.4 (FD)
1 FD > 1. 50, ;
2 FD 1.351 1.50, ;
3 FD < 1. 35,
5 , , , ,
, 51%, 31 , )
, 95% , ( 1..3098)
(1. 3467) (1.345), (1.3373) ,
73%, 56% , 13%,
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Fig 4 Geographic distribution of the contagion index

24 1994- a demic Jour ectronic Publishing House. All rights reserved. p: w.cnki.net
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Fig 5 Geographic distribution of the fractal index
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, SPSS 4) Pa Pr Pec
- 0.544"" - 0.801" " (p< 0.01) 3 ,
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Table 4 Pearson correlation coefficients expressing the relation ships between landscape indices
Proportion of Proportion of  Patch density, Dominance Fractal Contagion
forest, Pr grassland, Pc Pp index, D dimension, FD index, C
- 0.544" " - 0.801"" - 0.034 0.495" " - 0.225 0.600" "
Proportion of arable land, Pa
. - 0.028 0. 268 - 0.535" " - 0.060 0.688" "
Proportion of forest, Pr
. - 0.093 - 0.223 0.438" " 0. 266
Proportion of grassland, Pc
Patch density, Po - 0.273 0.232 0.418" "
Dom inance index, D - 0.016 0.719" "
Fractal dimension, FD 0.187
* * p< 0.01( )
(Pa) , 0.495" " 0.600" " (p< 0.01),
, (Pa) (Po) (FD)
6 , , 47.64%, (36.27%) (12. 20%)
(2. 46%) (0. 77%) (0.66%)

urnal
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