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Detection of Influencing Factors”of Spatial Variability of " Soil Respirz_;tion' in

Pangquangou Nature Reserve = ¢ A 'y 4

L1 Xiao-min, YAN Jun-xia* , DU Zi-qiang, WANG/Yan [ £ PV iy J~&

(Insmute of Loess Plateau, Shanx1 University, Taiyuan 030006 Chma) = : ; I

Abstl.'act Soil re%plranon i an important process in maintaining, gl cgb(‘)n balance. Taking the Pangq'uariﬂou Nature Reservé:a s lhe research area, based on lhe fiefd
measugement of soil lesprrd.tlon.( R.) data combined with aliitide’( ELEY, sm[ lempeldlure (1), soil moisturé (SWC) nonndhzed vegetation index (NDVI) slope (510pe) 4
soil total cathon (C)t total ﬁiuogen (N), and soil*bulk  density ( BD) , Wé analyzed the main driving forqé’s and interagtions of R, spatial differentiation_by uSingrthe
geographic detector model. The results showed that; (D the spatial variation/of R, and its influencing factors in‘the study area was' moderate. The R_was significantly posttively
cotrelated withNDVL, T, and N (P <0.01) and negamel{ with ELE, slope, and §WC(P <0.01). The R, was Significantly correlated with BD( P <0.05) but not with C

(P >(7'Il 05): @ The mulm variate linear model composed of NDVI a,nd T explained b4 _}% of R, spatial variation. @) ELE, T, and NDVI were the dominant driving forces of
R, spatlal dlfferentlatmn in the study area, which could explain 64%, 59% a_nd48% of the spatial variability. @) The interaction of the two factors enhanced the explanatory
power of R_gpatial differentiation, and the maximum interaction factors were ELENBD (¢=0.73), and TNslope (¢ =0.74), respectively. Therefore, in the process of R,
estimation,, combined with topographical and environmental conditions, the interaction between multiple factors should be considered.

Key words: soil respiration; spatial change; driving factors; geodetector; Pangquangou
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Fig. 1 Sample sites for soil respiration measurement in the study area
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Fig. 2 Soil total carbon (C), total nitrogen (N), and bulk density (BD) of different sampling plots
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Table 2 Descriptive statistical analysis of soil respiration and its driving factors

EiEL7) HE E SN /ME PRifEZE A R % i B2 W E

R./pmol - (m? +s) = 6.13 12.29 0. 86 2.83 46. 00 -0.07 -1.03
ELE/m 2002. 45 2 682. 00 1 630. 00 240.75 12.00 1.23 1.84
slope/ () 14. 47 33.66 3.47 6.94 48.00 0.97 0.40
7/C 12. 40 16. 15 9.16 1.76 14. 00 0.31 1.40
SWC/% 33.55 83.97 12.07 19. 89 57.00 0. 65 -0.69
N/% 0.25 0.48 0.11 0.10 39.00 0.51 -0.43
C/% 3.25 5.92 1.23 1.27 39.00 0.23 -0.81
BD/g-cm ~? 1.25 1.58 0.87 0.19 15. 00 -0.18 -0.71
NDVI 0. 67 0. 89 0.15 0.20 30. 00 -0.80 -0.69

DR, ELE, slope, T, SWC, N, C, BD Al NDVI 73513878 L3P0 | ifgdk , 5082 . LRI | Ko A, &k,

FHEAMA— LB, T

s
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Table 3  Correlation between soil respiration and environmental factors
R, ELE T SWC slope NDVI N C BD
R, 1
ELE -0.871* 1
T 0.787 " -0.797 1

SWC -0.557™ 0.540 ™ -0.577* 1
slope -0.448 ™ 0.550 ™ -0.327" -0.160 1
NDVI 0.710 ™ -0.586 " 0.303 ** -0.530* -0. 160 1

N 0.334™ 0.220 " -0.259" 0.835™ -0.415™ -0.439 ™ 1

C 0. 049 -0.057 -0.136 0.703 ** -0.584 ™ -0.051 0. 808 ™* 1

BD -0.255" -0.221" 0.349 ™ -0.838 0. 468 ™ 0.379 ™ -0.893 ™ -0. 860 ™ 1

1) * FR BEHIE(P<0.01), * FREEMFE(P<0.05)
2.2 HIENFN A R S 2 on B A I
Vi

Z e EZ A TR 25 R B |, Tolerance {H K

LR B S 80K InH R B Sig. [H /N T
0.01, K% RBER A F) B F K. NDVIL A1 T #4
B Z2 TR PR T LUFRRE R, 25 (8] 43 519 64. 3%

0.1, VIF {E/N T 10, Ui WA RN A7 78 2L 4L ) (#4).
£4 STLGHESEERSH , -,
Table 4 Multiple linear stepwise regression analysis = =
RIEESS HRPEBIGR S/

T (L B 58] P2 L= =
RARBSH BRE K FrEEZR B Sig. Tolerahce ff AVIE ﬁ.‘

NDVI " 0386 0. 008 0. 694, 14441

0.643" ’ i
T 0. 001

0.521 ..

0. 694 441

2.3/ T AP 0 e b SR
2,371 | FRBEET R RS sy S

(R 2 b A, 45 SRR F g e KT
0/ LYyt 0 25 st 6 (P <0..000 1Y, W R JHES
S 45 b s S 2 5 . S R A7
B FIN T g HMKFVIMKR R ELE (0. 64Y> T
(0.59) > NDVI(0.48) >SWC(0.32) > slope(0.27)
>N(0.14) >C(0.13) >BD(0.10). L F2r#reH,
ELE Al T 25T X R, 55 8] 5 Sk pY £ 29K 5
B, AT LA R R, 25 [ 284K 1Y 64% F1 59% , Hak
NDVI Fl SWC, HA#RE T4 0. 48 F10.32. HIEFF11
RSB, N, C FI BD AOFARBE I3MK T 0. 15, 2%
MR, 8 NIRRT IR 2 25, —2K L ELE |
T FINDVI AU Hf# BT ¢ fHim T 0. 48, FRA £ &
WKsh 11, H—JELL SWC, slope, N, C Fi1 BD ML,
Hfd BT g (KT 0. 32, WEEIKS) /1.

2.3.2 A EREEIA 1 e T I 25 6 4 S 4
BEWNM 4 . % §

N A T R B2 T O
ShE R A TEn 22 5 RIARST S 5
VAT BBV (£ 5). TUBEH,ELE BT 5
slope Xf R, f25 [B] 4 5 MEAF 7 o 35 22 S 40, 5 HAt
NF¥HLRFEESR; TR TS5 ELE X R, B925 8] 53
A TC 3 22 T4k S HA D F YA B 22 5
slope 5 ELE, SWC . T #1 NDVI X} R_ 25 [a] 43 i A%
LEA W E 25, SWC FEXt R, s o etk 1 5
T F1 NDVI A 5 3 22 5% ; NDVI 5 slope, SWC il T
X R, WS o AT A2 A B3 25 5% BD, C FI N
B 5 HAN A X R, 928 18] 59 A A8 AL ASTEAE 2
FXF. GG 45 A, AT LA T
ELE F1 NDVI J2& 4 HE WP 0 2 [] 43 S M 1) 3 29K 5
.
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Table 5 Results of ecoprobe
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FHBF A5 28 & 0 55 %5 R, 25 18] 23 S M A e s
77, BX e T X R A5 2 A BT 1, DA T A
FE 2 X R, AE HAE AR Ltk . 1
LRSS . X T | k57 B R Lk .
ZEH M EE SR, 8 /52 A PR 4 4 ] () 28 HAE
FHW g (EAS K FAT A 73V E I ¢ (R 6),
TR T 28 BAE S5 XF R, 25 W) 43 S 1
(Wi RERE . ELE A1 T 5 H At 7 4> P PR 2Z 8] Y
2 HAR Y AR EIVE . NDVI BR5 BD SAeEZid
PARIVER AN, 5 HA 6 4~ PR 7 0 W 22 8] 19 38 BLAE
1R WU R/ . SWC . slope, BD, C 1 N 3% 5 4>
PRI~ 9 9 22 ] 1) A2 EL AR 280 SR AR e M B R4 T, XL

T IR RE ) = TR — D 3 71 ¢ {H. SE
K&, AR TR S DR - 9 79 i) 144 28 A R s T
PN BRL 7 g ABLAR R Tk 86 3 e 1) B PR 7 5 Al )
T HAE R BEh WU R VR T e T A 22
WK g (8 ARTPIAAR R g (A 8 DT,
ELE | T 5 HAWIK SN 7 H958 BAE I RE R, =516y
SePERBE ) s, 24 XUE [E) AR T ff R D 7E 0. 70
ik, Hi ELENBD (g =0.73) Al TN slope (¢ =
0.74) BRI iR, 5 F 1R K g HARL,
SWC, slope, BD, C Fll N iX 5 4~ F B 2 [8] () 58
HAEFIRY g (E5E R IR BERR, MR RIS 1 0. 15
~0.48. R ARFMT AR, HIE | ARV 15
PRFxF R, A28 ) AZ AN S Bl A T, AN 2 1 B
FRBLER] 5~ A0, T 2 368 ek S 2 P 3 ] BB ) 174 X0
FLZIEAE IR R 0%,
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Table 6 Interactive effects of driving factors on spatial variability of seil respiration = 5
ELE slope SWC (FT N £ A' ~BD NDVI - g
ELE 0. 642 i | \ y 4
slope 0.707 0.265 | / i 4
S 0.7)4 0. 667 fo.f1 | N 4
/T 0697 | 0.740 0.636) / /.0 589 ' w o
' NP --""6;;7Lz't Coen 10.528/ 7 15 666 0. 141 4 “
¢ o3l oms oA, o 07T o614 0. ?8 ~% Y]
D 0. 731 0.631 0468 1 10,679 0.265 05561 0.100 P
~NDVI 0. 685, 0.613 0.568 | "0:709 0.615 05724 0.582 0. 476
yep | 0.704 0. 498 L0672 | 0,665 / _10.676 0. 583 0.688<4  0.673 0.271
] J 7 - L ..-__,, !

3 itig

- SR W ) 2 TR AR SRR R T S o AR S R
b, NS RGN T AN, T LA AR SR
AN, ZEH R R CV AT 20% ~
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K5 2 1l - SO W 1) 25 6] CV 2R 32% ~ 59%; Tian
LESTRF TR IR 2 /AR BRI IX R, 1Y
SEHCV R (40.7 £2.1) %; 354 B8 5 4 I 555
I WAl TR AT T ST, 45 SR ke L T I
ZRNRIZIKIIRE], CV Ny 64. 1% ~78. 1% . A HF
U JESRIA R, B CV N 46% )& T 45738 S [,
A7 TR A3 el .

b PRI g R 3 Ao N PR A e AR R 2 [
23 [A) S A A% R B — B, SR 1 728 ek DR A5 ) i
FERE 1, b — MG it i AR O B o b 4 s R AR G
N TS e S Er 2 o Ty VI I = 9 1L i K &
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48% . AN RIGEARFE ;SRR 25 57 3 Ty 25 55 R

SEUL AT 550 DRk S P R ) 25 8] 0] 19 ) 5
M. Z2 IR RIS R B R 762 [l 67 B = A
(18785 S =5 LR P R DA B 48 AL TR 2 i Ay, AT LA
R R 23643 514 64. 3% . Tk B 5 1 4R AH e AR
5 AFTE— B ML M. MW R (2 3) ,ELE
5 T I NDVI 2 B E A (r 7 -0.80 F1 -0.59,
P<0.01),5 SWC 2R ZFIFMX(r=0.54, P<
0.01) , R ZEZ W Z LA N, B & IR 1)
Fhs W EEREAS | K AR 0, AH R BAR B S T
ST A A Y AR AR (R R AR-EE I AR R L BT
), NIXT R, 23 (A% Ja = A EE B2 . 3
Ak AR A 3 AR 2 22 B s . B
TR T, A G O I T M 1 A A AL T 4y
fift, PR T B SR s R R R R, AR EORD
TR R BUR R AEAE Y166V FH B DGR A, 52 1]
R, WYJELR 0 AR g o, I3 — AR AR Bl 1 B 2R
3R R, AR AT, 5 R, 2 W IEAE
Fe(P<0.01) . HJF A J2 M bt o A 78
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