5541 B 12 1) *E &~ 2 Eild Vol.41,No.12
2021 4F 6 A ACTA ECOLOGICA SINICA Jun. 2021

DOI: 10.5846/stxb202001150121
B S, ZEET AR AT | AN TR) AR A48 S 4 it AN A 358 DR 256 S0 AT £ 48 DX A b i3 T K AR R D RE A2 . AR AR 2R 47, 2021 ,41( 12) £ 4913-4922.

Lai CY,Zuo S D,Ren Y.Impacts of different ecological restoration measures and environmental factors on water and soil conservation of the slope in the pure
coniferous forest of the subtropical red soil area.Acta Ecologica Sinica,2021,41(12) :4913-4922.

NE ESEE A IR E = X 0 40 88 X $1 AT 48
PR 5 T 7k 1 R 35 T e 1Y =2 M

o 1,2 2, a2 1 1, =
AR EATE A2 5]
1 rp R 2 B3l T PR SR A 5 IR T PR S e E A S, ] 361021
2 I EREBE R RIS 2ERE, LAt 100049

FEZE ] MR 48 ( GeoDetector ) ™ X M7 AR 188 X 7K - 3t 2R 52 DRI 3R ) ek 0B 445 2R T Ay 4 4t 2R AR A 2548 S AR b A 8
SER AR AR . S TR AR e TR DX IR/ IN S Bl AR AR 2 K50 AR08 G/ DX ISl , )P s 00 4 D00 A [) A=
AN TN FRIE DA Z0H T I AR TR K b OR A D BE A R R B 38 HAE T S5 SRR W] (1) X UV Ay B ik bk, A ] i A4 el
BRI A LA 0 7:2 RTID 469% MAR AN 769% M Ui, A2 B SR AR B o X ELAR b X S D A A LA™ A 28R
(2) SRV TATAR L B DR 2Ry 588 81 55 MU, « BRI IR 77 (0.53) , R MBS o MR/p 85 B W2 S 8 R e R LE (39978 0.08 767 ) 5
SNV () P RO AR AR T (0.84) , BFERT A7 (0.2) MO8 | L HEA T R 3 B | IS OR 2
(BFE0.12 Zef7) o (3) RN ZR AT F2 2 S a4 bR 2 8 B 2 P2 ) - R T ] 5 LAt DR 7 A i A e
BESRAE ] (SCH AR J1>0.9) | JEAERRAE AR S LA 75 B SOCTE X R

KRR : TR ARV 5 YRV B AR /N DX PRI 2% 5 S HAE

Impacts of different ecological restoration measures and environmental factors on
water and soil conservation of the slope in the pure coniferous forest of the
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Abstract; The quantification results of the GeoDetector for the impact factors of the soil and water loss in the subtropical red
soil area provide the scientific base for the local forest ecological restoration and the improvement of erosion models. This
study explored the direct and interactive influences of different ecological restoration measures and environmental factors on
water and soil conservation of the slope in forest by introducing the GeoDetector and using the forest survey data and the
observation data of the runoff plots in Longmen Creek Watershed, Xinluo District, Longyan City, Fujian Province. The
results showed that; (1) to compared with the middle and young age pure coniferous forest, the mixed conifer-broadleaf
forest with the mixed ratio 7:2 could cut down the runoff and sediment load by 46% and 76%, respectively which
represented that the ecological restoration effect of this measure was excellent. The small amount of fertilization hardly

worked on the “old tree” in the heavy erosion area. (2) The rank of the strong impact factors of the runoff of the slope was
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rainfall (g value was 0.5) , soil bulk density, stand density, shrub coverage, tree height and forest mixed ratio (¢ values
were around 0.08). The rank of the strong impact factors of the sediment loads was surface runoff (¢ value was 0.84) ,
rainfall (¢ value was 0.2) , stand density, soil bulk density, shrub coverage, soil moisture content, total biomass of shrub
(g values were around 0.12). (3) There were complex interactions among the factors of soil and water conservation
function. The enhance effect mode accounted for most of the total pairs of the interactions between two factors. The
interaction between the weak factors (such as stand density, shrub coverage, and soil bulk density, etc.) and other factors
could result in the nonlinear enhancement, and the influence was greater than 0.9. Therefore, they should be paid more

attentions when we performed the forest restoration and model parameter optimization.
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Fig.3 Factor detection results of runoff and sediment by Geodetector
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Fig.4 Interaction detection results of factors by Geodetector
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