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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

rainfall (g value was 0.5) , soil bulk density, stand density, shrub coverage, tree height and forest mixed ratio (¢ values
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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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Table 2 Types and judgment basis of factor interactions in Geodetector
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Fig.1 Difference of runoff on forest—slopes in subtropical red soil region under different measures
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Fig.2 Difference of sediment on forest-slopes in subtropical red soil region under different measures
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Fig.3 Factor detection results of runoff and sediment by Geodetector
A ZE S JPRIRTRL 19 AR T A R i (B RS C R EL D IR B E SRR T i F AR R G AME AR TR H O Ak
BT R EUREE ) IR RURIREE K 8RR L A E M AR N SEIR S 0 S TR P AR AC L Q FIAR AR B R HERE
JEAGEE S MR B

3 e

FEAHIGE H , FEEF I L] 3:2 AOTRASMCR B Uit 15 it 42 5 AT 500 g FRAR T Ak - 0RE58E 7, S5 RIZm o
L5 R R — 3, X T R RO R U I e S R R B A O, sl ad Xt LK 2014 4F 4 A A1 2016 4F 6 H Y
FEAK OB | %2 PRAS B I AF ] A4 75 - 241588 10 1.08+0.33 m, AR /N 0.4620.17 em , FTE AR T-40/0N , e iR #
B, A KBNS B TAE R AZIRA E W T R R B 15 = BOREAE 500 ¢ XELL T AERCR . A BFR AR
HH AT A A T i 5 B R B SR T, BRI BB e, NI P BUR i R s i i

S A 21498 DX T K A PRRERE ) BB S 0 g DR 38 55 HE P by < B R PR > A PR > A HE PR T > M it
REFE R, KR AR T AR YD B 0 7 A 5 TR AR G, 28 04 N7l AR s i B R K B o 2 5 3
D7 M X BT R ) FEER R R SRR A ¢, AR SCE AL, Mo R R R A Y=
A A SR AN ol 7 5 0L, TR 7 6 R L UE S 5 W TR AR VR VD O R e AR AR DY AR I i
A SRR R TR R X A AR S X B B AR R A A O s R AR R Rk e 2
G5 R 2R T AR TR B 2 58 T R v %) B B, 3 AR X S A 4R et o SR R 2, A ) R A AE
B A ZLIEAERE RN R 45 mm SREET 8 20U, 50 43Bh N3 AR 1 B TR, 8 7 IS TR VDR IR 25 /L,
FHABA 43 SASCEE R — B0, AL | 98 R B R T R B 1) B PR S e T 0N, T R T 3 B
P 25 AL IR 2 20, HAEE A& R , Tk X 3 K SC R = A %,

FE T PR 5 - S e 55 PR - 9 34 i 58 EL AR PGS i U8 V0 1) 7= A LB AR B A s ) Js i i T3 — R 1Y
SN TG T DA B IR] R W 3 T2 DA 52 A PR A A 0., 948 7 PR -0 S 50 T /K 37 2 A i S R 22040
ARG T R 2 5 R A M 75 T 5 A T 1 A L 1 5 S8 A X S AT £ 4 X Al A T K - PR T
FEAE TR FURE N | R F A B R RBUR B EE Ty AR, Bz REA R A R S A
TR R R M AE AR S ST | 2 SRS 2 A4 sk T AL W A R A AR i S A B 3 A GG R

http ; //www.ecologica.cn


Administrator
Highlight



12 4] HURSC 5 N [F) A 258 S AR AN PRIE DR 28 00 S Ay £ 8 DX P e B T 7K = O35 T R 4 52 ) 9

| EEE w0
0628 054 054 1 0941 0543 0941 0796 1 0932 0904 1 B
0279 0279 0475 0486

A 0841'0532 0.534 0.534 0.534 0534-

[,

_____ 0534 062
021 {0529 ---==-------- ¥

£ F 0993 0.213 (0213 (0213 0209 !0.033 0.056 0.082 0.083 0.08 0087 0.087 0.077 0.087 G
£ H
2 I
E

s I
2

Z K
s

7 L
= .
= . 046 0.046 -- 00421- 0.08 0.087 0.087 0.087 0.087 N
o [0 [0%58) 0.072 0.072 0.072 0072 0.126 [GI07) JOHBE] 0.06% : 0.048 0.087 0.087 0.086 o

0.121 0.126 0.126 0.123 0.126 0118_0083 --- P
P ------ 0.126 - 0126 0.126 0.126 0.126 0.126 0.126 0.122! 0.066 0087 (0087 Q
< [ NG 072 oSS oS [GS8] 0.126 0.126 0.124 0124 0126 0.126 0.126 0.126 0.126 0.126 0.121 _qggz R
R [1555) JG55)) [65743) JoSSY JOSY (847 o.125 0.125 0.125 0125 0126 0.126 0.126 0.126 0.125 0.126 0.126 0.121 _99§§ s

s ------ 0.126 - 0.126 0.126 -0.126 0.126 0.126 0.126 0.126 0.126 0.126 0122- /
A B C D E F G H 1

J K L M N (0] P Q R S
0 K Factor

4 HFRERI 23R B F 2 BAE AR R

Fig.4 Interaction detection results of factors by Geodetector

B 7 B R AR B W A el D | AR SN 2 W SR RIS BE R bR o35 JBE 8 0 )2 2 P SR N R A 5 AT A
il ,ﬁ}\Iff?M‘ﬁﬁ RMAE SR AUK BRI BT ARl 25 g,

4 Zig

TE MY FAHE LT HE DB I AU ML RE B I T 5B T T K 1 AR R RE ) AMEL O B IR SS Lo 7:2 B3
RALT 3:2, FEAR IR ALT™ B X, X R B 6tk AT R A AL 500 g MELL™ A A AR

RRMOK - PRFFRE T A 7 58 1 32 2 5 B AR 39 56 FOBUA 31 i A T 53k o 00 L 3 A8 T 2 A
RT3 L TR i R R M L PR S g g, 5 A T DR S A T 7 A o 38 T A Y A e VD B A 4
XFEME J) AT ERRARA B S AR A LT3 DI T = P R S R ] B 22 ST A 7

AR TEATAE — 2 Ja FRA: - — A YR ) J2 0 RS BRI T /A = O 455 DIy B 9 T 282 U, AR AT 5 v gl 2k
R 0 S DN KSR | R REAR VA 78 T ) 2 M) 1) SR/ N B HEAZ B T 5 el BRI 4 SR iy A Sl S S A
ASBIFFERR AT Ml A A0 ST 30 R TR A 5 2O R (B AR B BEA T B Ui, A — s WM

£ 2 3L Hf ( References)

] BEE, sk, W, AR RO LLHE FRE DOK R IR BUIR S AR R, DK AR 2008, 6(1) @ 22-27.
] B&LE, gk, AR, HEEMRITR. K ERREUIGE, 2006, 13(5) : 252-254, 258-258.
] HKMH, B MO A X R GRS R AR A AR R WA, K L OREEESE, 2008, 15(3) : 188-193, 196-196.
[ 4] FHBERJHCE R8I K ik r EZERZURMR. HFMIF5, 2003, 16(3) : 32-36.
] XEZR, R, R, AR B R S K R K AR RIS, 1994, 1(3) : 8-13.
] Faruk, 28, HERL RIERE YUK LORSFDIRERTICHER. YA, 2002, 26(4) ; 489-496.
] RIS, R, IRE F E AR S R G K B AL AR T, AR R, 1995, 31(4) ;@ 289-298.

http ; //www.ecologica.cn


Administrator
Highlight



10 £ OB ¥ I 41 &

[ 8] #BUMER, ZRUA, BIE, M, &) &, T EREARMEEN iR R MoK R IR RE. £, 2011, 31(12) ; 3285-3295.

(97 Xtz SRR, R, o E =AM S RGOKSCIRER LTS, MM A2, 2003, 27(1) : 16-22.

[10] FFfE, DKR), B/KR, BE, ¥, 9587, B2 B KA R K R R BHAT Tk, HHe%, 2020, 57(1) . 12-21.

(117 hE, 2R, FRBeZE, 50k, T K ARk 0 ) B P M e bR, K HORRE243R , 2000, 14(2) : 60-65.

[12] ZBFPF, BRFBTe, HE%, WORER, XIZE, TS, K+ ORRpi i S5 15 /N UMk - S 40 5 35 40 B 58 i /K H 09 R | 2019,
(5): 7-11.

[13] 7y, XK, SR, MR 53K SR MBS, o ERHERBOK RSP ALK AR5 E T, 1990, (12) : 1-8, 24-24.

[14] FI7i, FE3%. PEM SR ME T RN, K- ARREHR, 1996, 16(5) : 1-20.

[15] F¥E, AW, Sai, M5, REh. 08 KA RS KRR 2 MOCPES . PEK¥ER, 2007, 23(9) : 611-614.

[16] B4, HBHEAF. BRIb ITE W I 8+ X A (2 e 52 o, M B2E3R, 1955, 21(1) « 35-44.

(171 ZER, FE#, Ak, Z2 X, EB, DOGA, skIlG. 2500 Kk MK 4 5 2 090 4 iR (1915—2014 48 ). F E K 475,
2014, (12): 63-66.

(18] JRUT, JHLSS, XK. LR BURAA dr itk AR FFRE TG R FRT ST k. BHLREE, 2015, 25(21) ; 222-222, 224-224.

[19] A, B, %, BRAITL 5+ e/ bR AR K A p g, s, 2002, 57(6) : 717-722.

[20] EXFF, BRIAEZ, HE, w, A, drEUK £ e SURedt oA e SO ICRIFSE. B2, 2001, 21(1) : 14-19.

[21] Panagos P, Borrelli P, Poesen J, Ballabio C, Lugato E, Meusburger K, Montanarella L, Alewell C. The new assessment of soil loss by water
erosion in Europe. Environmental Science & Policy, 2015, 54, 438-447.

[22] JeMRdE, skif, FRIEISE, ERE. RN E5 R AR DU B XK IR ST s i i . K HARFERIFST, 2013, 20(6) : 10-13.

(23] BOMeHE, S, XUWINL, FRITET, S50, A< i b R R A 3 R R S Ak S BT, K R ORFESAR , 2019, 33(5) : 15-20.

[24] WIHelR, WHAkAr, skKEE, BT, 28 dot. YRR EXT v 55 3 L 30T - VD AR Ak STAR A 2 AT, HhEE2EAR, 2019, 74(5) « 962-974.

[25] Ehg, MR, HBLRISS . S, B, 2017, 72(1) : 116-134.

[26] Wwisg, MOE, 2280, X550, BBA, XIER, 540, m8EH, BAR, KK, HERIS5/K -0 RRA TS5 SU 5 ) . /K
A, 2004, 18(1) : 1-6, 26-26.

[27]  BOSCP JURITALEAK L5 PR K Bia X 5. LR K AR FF, 2018, 30(3) : 41-43.

(28] JERCE, 47, MET, TR, RIFT. DREMTIRUIEMBALRN T, hrtkFBi#d, 2006, 26(1) ; 12-18.

(291 WMEAR, WV, BEEME, B0, FIr. BERE MUK T R S Re v BB i 4. St AR 2010, 38(5) ¢ 177-179,
183-183.

[30] ARG, FIRTE, BRIK, S08, sk R, AEARAED 20T 2 el i - 3w 3 I RHAE. W AR5 2 40, 2003, 14(10) : 1661-1664.

[31] H%2, &)U, Grasin, SE0E. 522 s/ NRUSAR W  =  VRRIE . K AR EE, 2015, (9) . 42-45.

[32] Ze4kt:. BRUIRE RN R B0 O AR R 5 O vt UK 3, 2008, 28(6) ; 38-41, 32-32.

[33] 2RO, Mh7, BHRZ, skt R, LRI G BRI 5 TR k00 et . R4k HEK, 2011, 27(18) ¢ 25-28.

[34] CaoF, Ge Y, Wang J F. Optimal discretization for geographical detectors-based risk assessment. GIScience & Remote Sensing, 2013, 50(1) :
78-92.

[35] Xiong M Q, Sun R H, Chen L D. Effects of soil conservation techniques on water erosion control; a global analysis. Science of the Total
Environment, 2018, 645; 753-760.

[36] Maiga-Yaleu S, Guiguemde I, Yacouba H, Karambiri H, Ribolzi O, Bary A, Ouedraogo R, Chaplot V. Soil crusting impact on soil organic carbon
losses by water erosion. CATENA, 2013, 107: 26-34.

[37] ZEJ0, Mk, SEATW, B3, skl AN TR 0F Ty Sk oK £ AR HRAE. PR IRTE K223 . HARBIFML, 2013, 41(4) : 96-99,
104-104.

[38] AuBiE, Hefext, R4&JK, Sk, ¥ b X ARMAE Bk HORFFEFIFIT. WA, 1997, 21(5) « 433-440.

[39] TREREE, Bl , XVAT4E, W) 55, ANIRIBRBRLLIENE i il = VAR AR K L ORFr2#4t, 2018, 32(2) : 34-39.

[40] KAF, BMRA, ik, Hle. SR IIL LXK R K+ 5 RARE X B7A Bk, TR XRS5, 2018, 32(4) : 119-125.

[41] ZERNG, ZEglivg, 2505, 259F, TATF. ML A E S L3R M 56 R KIAEK 4 i o o iy i e A8, DK 1 0R9F, 2017, (7).

52-54.

http ; //www.ecologica.cn


Administrator
Highlight



