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Spatial and temporal variations in vegetation cover in an eroded region of

substropical red soil and its relationship with the impact of human activity
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Abstract; In China, the area of red soil in South China in second only to the loess plateau in terms of area of soil erosion.
Changting County in Fujian Province suffers the most serious water and soil erosion where its forest vegetation has been
seriously damaged. Intensive large—scale measures to control erosion have been conducted twice in this area during the early
1980s and 2000s. Driven by both of the control measures and social and economic policies, the ecological environment there
has been improved significantly and Changting has become a typical example of soil erosion control in China. Based on
Landsat satellite images, this study extracted 6 vegetation fraction distribution maps from 1975 to 2013, and analyzed the
variation in vegetation cover and landscape pattern during three major periods: 1975—1989, 1989—2000, and 2000—
2013. The different terrain characteristics ( such as height and slope) and distances from residential areas were also

extracted. The results showed the following. (1) The average vegetation coverage of Changting County increased from 47.
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02% in 1975 to 71.47% in 2013, and the structure of vegetation coverage has been transformed into one dominated by
medium—-high and high coverage. In the middle of the county, vegetation coverage in the Hetian basin and its vicinity rose
from 30.83% in 1975 to 60.34% in 2013. Widely and contiguously distributed forests with low cover in the basin have been
replaced by a higher coverage of coniferous forest patches. With the implementation of soil erosion control measures, the
vegetation cover of the Hetian basin increased by 8.47% and 13.81% , respectively, during the two intensive control period
from 1975 to 1989 and 2000 to 2013. (2) With regards to the landscape pattern of the vegetation cover, the average patch
areas of the low, and moderately low level vegetation cover in Changting County showed a trend of falling variability, and
patch density increased. In contrast, the area with moderately high and high cover has shown greater volatility. The result
showed that ecological intervention leads to the original good vegetation coverage area become more focus, and the poor
coverage area distribution gradually broken at the same time. (3) The increase in vegetation coverage has occurred mainly
in an area with an elevation lower than 600 m or slope less than 25°, particularly in the area at an altitude ranging from 400
m to 600 m or with a slope ranging from 5° to 15°. It is worth noting that, during 2000—2013, the vegetation coverage
increased by more than 10% in the area below 600 m elevation and slope from 5° to 25°, which demonstrates the
destruction and restoration of forest vegetation are affected by terrain, and closely related to effects of human activity. (4)
Distance to villages reflects the intensity of the impact of human activity on vegetation destruction and restoration. In the area
within 50 m from villages, vegetation coverage is the lowest, and it recovers slowest during the periods when the soil erosion
control policy was implemented. With increasing distance to villages, the vegetation fraction increased both in value and
percentage with time, although this tendency decreases to a stable state in areas more than 1.2 km from village edges.
Moreover, human activities also led to increasing fragmentation of the vegetation landscape around residential areas;
however, this phenomenon becomes gradually weaker with ecological management under the guidance of the government.
Consequently, the vegetation coverage and landscape pattern changes with ecological management and the long—term effects

of human activity in this area, with an increasing recovery speed.

Key Words: eroded red soil area; Changting; vegetation cover; ecological restoration; human activity
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Fig.1 Location of Changting county
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Fig.2 The Average vegetation coverage images of Changting County of each study year
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Fig.3 The patches of landscape pattern index type level in Changting County from 1975 to 2013
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Table 1 Vegetation coverage variation at different elevations during 3 main periods

A Bt Period <400 m 400—600 m 600—800 m >800 m
1975—1989 8.2 8.02 7.7 6.93
1989—2000 6.2 6.31 7.31 7.25
2000—2013 10.06 10.83 8.99 7.65
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Table 2 Vegetation coverage variation at different slopes during 3 main periods

A Bt Period <5° 5—15° 15°—25° 25°—35° >35°
1975—1989 7.93 8.28 8.03 7.52 7.13
1989—2000 6.08 6.44 6.22 7.35 7.35
2000—2013 9.78 10.71 10.12 9.37 7.75
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Fig.4 The relationship between vegetation cover(a), increased vegetation fraction(b) and the extending distance of village edge during

different periods
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Table 3 The relationship between characteristic indexes of vegetation Landscape elements and the extending distance of villages

B BEHT- 2 TH R SRR 2L REFIRE
B /m Patch density Patch area mean Landscape shape index Aggregation index
Distance 2000 2013 2000 2013 2000 2013 2000 2013
50 82.534 68.687 1.212 1.445 12.103 12.566 96.461 96.877
100 80.102 66.917 1.248 1.551 13.1 13.324 96.216 97.252
200 40.593 32.592 2.464 2.891 11.595 12.664 98.873 98.166
400 20.801 20.115 4.808 4.974 12.625 12.954 98.585 98.625
600 20.057 20.623 4.986 5.179 14.071 14.52 98.716 98.751
800 23.25 19.200 4.301 4.967 16.602 16.857 98.905 98.99
1000 21.033 18.728 4754 4.824 18.099 18.142 98.929 98.966
1200 14.542 13.548 6.721 6.899 20.214 20.12 99.001 98.855
1500 12.335 11.851 8.107 8.438 22.031 21.92 98.98 98.989
2000 10.388 10.629 9.627 9.586 23.753 23.535 99.042 99.056
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ARV ES PN S|P E P T ity (Ll

(1) S KA KT BB AR 7 5 B R AT 3 M 7 o JE A R AR Bk . Horp, 2 B7 8
M 4578 55 47.02% (1975) 39 % 71.47%(2013) , HAG i s 45 E A M AP s S i w7 52 8 5 £ 5
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(2) NS SR, WF 5 1T 4 BRI AR 7 55 5 U B R T 357 T RRURN SR 4 B 1 S 0 3 gt 34 ik
U RE 1 TE T R | e S A AT P B ) -S4 T R SR SR U B b T TR A A [ 6 R AR
FEBE TR AR B RS0 55, R EIAE i ARSI B it , 5 3502 M e 7 5 P38 0 v 1) X R B 4 v s A

(3) FEA 15 7 55 B 25 (R sh 2 I, RELHE 56 B 38 B4R rP eV R IR T 600 m RIS FEAIR T+ 25° X 48k, Jo
FEMFAR 400—600 m FIE BE 5°—15° X e B I, 5 7102 2000—2013 AF3A BRI [E], AT 5% IX 4K 600 m LT Fildg
J&E 50—25° DX Sl B4 7 25 B R IR EE R 10% DA L R AR B B IR s S 1 5 ARG sh HAE B YR

(4)Zs AT, JE R 31 24 1.2 km 0 [ N AOABL B 35 3 RV B S5 00A% Jmi 32 A\ ZSTE sl s B i, G
e T R M % b XA DY B o B RRAIG RO RS RIS NS SN T AR SO s ) S B, 3R
AL A HE 8 DR M T, JCBEHOT- 24 TR TR A8 FIOR SR 4 B R 55 B B 34, HL B H %% B el R (AR ]
RUBE b, 367 ] 22 53 Y PR B TR B TR AT AS W8 55
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