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GIS-Based forest landscape quantitative classification
SUN YU*JUH, WANG XUG*JUH, ZHANG Zhl, ZHANG Zhi-Tao (College of Natural Resource

and Environment , Beijing Forestry University, Beijing 100083 ,China). Acta Ecologica Sinica,2003,23(12) :2540~2544.
Abstract: The scientific and reasonable division of forest resources is one of important means to realize
forest sustainable management. Due to using unreasonable cutting methods and human destruction,forest
resources are being deficient and ecological environment have gotten degenerated gradually. Therefore,the
purpose of the paper is to find a way of ordinating the relationship between cutting and environment
conservation.

Based on the landscape ecology theory and the application of GIS, this paper studies the forest
landscape quantitative classification of the Jingouling forest farm ,Changbai mountains,in the province of
Jilin,China. Firstly.plant type patches were compartmentalized according to the subcompartment borders
on the forest map. With the electronic forest map and information of forest resources survey,the area and
perimeter of every forest landscape patch were computed. The total area,mean area,total perimeter and
numbers of every landscape patch were calculated too. Considering the demands of the research work the
forest landscape was classified into two levels. According to land use type the first level has 10 types,and
the second level has 13 types named as dominate trees. Next,the forest landscape pattern was analyzed in
terms of fractal dimension.isolation,dominance.diversity.patch density etc. Then,by means of unwighted-
pair-group average,forest landscape was divided into three kinds of forest management types. The results
were as follows:

(1) The forest landscape character indexes of research region : landscape diversity index 1.6273,
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landscape evenness index 0. 5321,fragmentation 7. 5471 .landscape dominance 0. 9376.

(2) On the basis of landscape classification .fractal dimension,isolation ,mean patch area and maximum
of patch as cluster factors.,by means of unwighted-pair-group average, forest landscape was divided into
three forest management types. Mixed, Mesophytic broad-leaved.Slow-grown broad-leaved and Siberian
elm belong to type I ; Khingan fire,Chinese spruce picea,Dahurian larch,Korean pine, Aciculisilvae and
Mongolian pine belong to type I ; Asian white birch,Poplar beech and Hybrid wood belong to type 1.

Key words :forest landscape; landscape classification; over-cutting forest region; forest management
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Table 1 The characteristic index and ecological meanings of the landscape pattern

Name Formula Meaning The value range and ecological meaning
Patch area ‘ GIS
Patch perimeter
1-2; 1,
S = 2In(L;/4)/InA, ’ ’ ’
Fractal dimension n(Li/4)/In s
, F = (n/A)"7/2(A;/A) '
Isolation o
. Ci=n;/ A;
Fragmentation
0 s
H=— Pilog,(P; ,
landscape diversity index ;< og: ()
D=1 —H ; ,
Landscape dominance index ogzm ’ N
E=—1 P?/Inm ’
Landscape evenness index n; /tnm B
* Li i s Al i sn i s A
sm i P Y .
2 o ’ b
96.75%, , 5 s
b b b b ) N
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Table 2 Statistic index and characteristic values of landscape pattern in the first classification system
a 3 he ma an patch 3
Landscape Number  Total area Aredv Total The max Mean patc Value of
vpe of patchs Ckm?) proportion  perimeter patch areca arca fractal
ype : %) (km) (km?) (km?) dimension
® 1199 158. 87 96. 75 2274.17 0.4107 0.1325 1. 4030
@ 31 1.24 0.76 37.89 0.1171 0. 0400 1. 4060
® 26 0.16 0.10 9. 35 0.0129 0. 0063 1.2930
@ 21 0. 39 0. 24 17.00 0. 0597 0.0186 1. 3972
17 0. 47 0. 29 17. 81 0. 0865 0. 0277 1. 3436
® 5 0.11 0. 06 3. 74 0. 0326 0.0212 1.1820
@ 4 0.58 0. 35 6. 82 0. 2569 0.1448 1.1738
® 2 0. 30 0.18 4.44 0.1502 0. 1481 1.1130
®© 1.51 0.92 150. 50
@ 0.58 0. 36 78.45
a 164. 21 100. 00 2600. 17

(DForest land, @ Other forstry land, @ Cutting blank . @ Brush field ., Swamp land, ©) Unestablished stands land.

(DForestry establishment land ,®Nursery, @River,(0Road , (D Total
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Table 3 Statistic index and characteristic values of landscape pattern in the second classification system

Total Total Area Mean The max Value of
Number . . Value of
Forest { batch area perimeter  proportion  patch area  patch area fractal colati
s solati
landscape type O PHENS (km?) (km) % (km?) (km?) dimension fsotation
Lx8 377 66.51 840.12 41. 87 0.18 0.4027 1.2970 1.84
Lx3 105 16. 45 206. 85 10. 35 0.16 0.3715 1.2740 3.93
Lx1 96 7.39 168.57 4. 65 0.08 0.4107 1. 3080 8. 36
Lx9 83 4.95 133. 38 3. 11 0.06 0.1988 1.7008 11.61
Lx6 18 1.05 29.92 0. 66 0. 06 0.2074 1. 3632 25.56
Lx5 10 1. 05 17.92 0. 66 0.11 0. 2690 1.2304 18. 96
Lx4 1 0.01 0.40 0. 00 0.01 0. 0079 1.0260 794. 87
Lx12 242 23.35 366. 95 14. 70 0.10 0. 3925 1.0722 4. 20
Lx13 191 33.42 418.99 21. 04 0.17 0. 3893 1.2920 2.61
Lx2 50 2. 66 54.33 1.67 0.05 0.1737 1. 2890 16.78
Lx10 12 0.61 11.68 0. 38 0.05 0.1398 1.1930 35. 95
Lx11 11 1.38 23.03 0. 87 0.13 0.2473 1.1590 15.16
Lx7 3 0. 06 2.05 0. 04 0.02 0. 0370 1. 5460 178.67
Total 1199 158. 87 2274.17 100. 00
* Lx1: Mesophytic broad-leaved ;Lx2: Chinese spruce picea ;Lx3: Slow-grown broad-
leaved ;x4 . Hybrid; Lx5: Poplar; Lx6: Siberian elm;Lx7: Mongolian pine;Lx8: Mixed tree;
Lx9: Asian white birch; Lx10: Korean pine;Lx11: Khingan fir;Lx12: Dahurian larch;Lx13:
Aciculisilvae
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1 Fig. 2 Forest management type classification map
Fig. 1 The 2nd level thematic map
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