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Landscape connectivity analysis for the forest landscape restoration: a case study
of Gongyi City
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Abstract; Landscape connectivity is the degree to which the landscape facilitates or impedes the movement of organisms or
ecological processes among patches. The maintenance of landscape connectivity is one of the key issues in ecological
conservation and construction. The Conversion From Farmland to Forest is a long-term ecological project in China.
However, along with the rapid urbanization and industrialization in China, the relationships between landscape connectivity
and forest restoration has not been fully explored. The emergent questions concern the connectivity of restored forest
landscapes, whether or not this connectivity benefits the local flora and fauna, and how to evaluate the importance of
agricultural patches that are to be converted prior to the onset of forest restoration.

Based on the theory of landscape connectivity, the forest connectivity in Gongyi City, Henan Province is investigated
using indicators such as the number of components (NC) , the integral index of connectivity (IIC) and the importance value
of IIC (dIIC). With the help of GIS, we examined how landscape connectivity of the forest in the hilly and low mountain

areas varied according to distance threshold values ranging from 50 meters to 10000 meters, and identified the most
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appropriate distance threshold values for analyzing forest landscape connectivity. On this basis, we then looked into the
importance values of the agricultural patches that were to be converted, determined the contribution of each pre-conversion
agricultural patch to the connectivity of the future forest landscape, and elucidated the selection criteria and restoration
priorities of important patches in the early stages of forest restoration according to local topographical features.

The results show that the low mountain forest has higher IIC values than the forest in the hilly areas under all distance
thresholds. The most appropriate distance threshold for hilly areas is 750 meters, and 500 meters or less for low mountains.
The dIIC values indicate that few patches are in the “very high” and “high” categories of contribution to forest landscape
connectivity : three arid land patches in the hilly areas ( respectively 35. 14, 20. 16 km® and 15.39 km’ in descending order
of importance value, accounting for 17.06% , 9.79% and 7.47% of the total hilly arid land area) and five arid land
patches in the low mountains (respectively 3.65, 2.47, 1.35, 1.96 km’ and 1. 15 km® in descending order of importance
value , accounting for 10.05% , 6.80% , 3.71% , 5.38% and 3. 167% of the total low mountain arid land area). We also
determined the preferable sequence of converting farmland to forest according to the topographical features, especially the
slope characteristics, of the arid land patches in the “very high” and “high” categories.

The case study shows that the analysis of landscape connectivity should be used as a criterion for selecting important
patches in forest restoration planning. The analytical method introduced in this paper is relatively easy to implement, and

thus has application potentials in ecological restoration management.

Key Words: landscape connectivity; distance threshold; integral index of connectivity; Gongyi City
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Fig. 2 Geomorphologic division of the study area(a) , forest and arid field landscapes in the Hills and Low Mountains(b)
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2.3.2  BREE PSS (Integral Index of Connectivity, IIC)
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Table 1 Forest landscape Connectivity Index under different dispersal distance thresholds

FEBZHLIX the Hills {11131 1X The low mountains
o KR o = ,
BRESR o BRI RS
B BEHHCR A BEPECR BEHR IR km?
- Hok ki L SUBTR /km? Al ® A S o
B/m ks REBEE ) mM vy EREENE ey R b
. (NC) fEH(TIC) . (il %) FRE(1IC) ,
Distance Patch density Number of Patch density Patch area
Number of Integral Index . Patch area Integral Index . )
thresholds . . L. and proportion . Comp()nents . . and proportion and proportion
Components  of Connectivity and proportion of Connectivity .
in the largest . in the largest in the largest
in the largest
component component component
component
50 761 0.0006 17(1.62) 2.96(4.92) 152 0.0748 73(24.58) 58.97(58.26)
100 579 0.0006 38(3.62) 4.08(6.78) 84 0.0812 123(41.41) 66.20(65.41)
250 294 0.0009 132(12.58) 11.37(18.86) 35 0.0872 159(53.54) 70.31(69.48)
500 91 0.0015 535(51.00) 39.26(65.14) 9 0.1106 268(90.24) 99.61(98.43)
750 32 0.0024 947(90.28) 58.58(97.19) 5 0.1162 268(90.24) 100.63(99.43)
1000 12 0.0028 1005(95.81) 59.39(98.54) 3 0.1226 285(95.96) 100.81(99.61)
1250 4 0.0032 1015(96.76) 59.47(98.67) 3 0.1280 285(95.96) 100.81(99.61)
1500 1 0.0036 1049(100) 60.27(100) 3 0.1284 285(95.96) 100.81(99.61)
2500 1 0.0046 1049(100) 60.27(100) 3 0.1309 285(95.96) 100.81(99.61)
5000 1 0.0063 1049(100) 60.27(100) 2 0. 1465 291(97.98) 100.99(99.79)
7500 1 0.0074 1049(100) 60.27(100) 1 0.1583 297(100) 101.20(100)
10000 1 0.0082 1049(100) 60.27(100) 1 0.1642 297(100) 101.20(100)
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Table 2 Maximum dIIC values for all the agricultural patches under different dispersal distances

50 m 100m 250 m 500 m 750 m 1000 m 1250 m 1500 m 2500 m 5000 m 7500 m 10000 m

FEBHBIX The hills 1347.76 1242.95 919.06 708.18 465.48 423.40 390.24 359.65 308.57 254.73 224.72  209.59
K1 IX The low mountains 7.72 7.25 6.99 6.32 7.26 6.74 6.65 6.66 7.35 6.88 6.70 6.88
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Fig.3 Categorization of agricultural patches based on contribution to forest connectivity improvement if reforested
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