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Abstract; Soil organic carbon (SOC), as the main body of land carbon pool, its distribution characteristics and spatial
relationship with driving factors have significant impacts on the process of soil carbon turnover. Through field investigation,
sampling and indoor analysis, based on the geographical weighted regression ( GWR ) model combined with nine
environmental and soil variables, the spatial distribution of soil organic carbon and its main affecting factors in the Yihe
River Basin were analyzed. The results showed that; (1) the distribution of organic carbon in the surface soil was between

3.37—38.34 g/kg. There were spatial differences in the upper, middle, and lower reaches, among which the difference in
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the upper reaches was the largest and the difference in the lower reaches was the smallest. (2) Soil organic carbon was
closely related to the physical and chemical properties of soil itself, and was less affected by environmental factors other than
annual average temperature. (3) The GWR model can predict the spatial distribution of soil organic carbon in the Yihe
River Basin, and the local determination coefficient was between 0.49—0.64. From the downstream to the upstream, the
determination coefficient increased gradually, and the prediction accuracy of the upstream was the highest. (4) In the
middle and upper reaches of high altitude, soil organic carbon contents were mainly affected by site environment, soil parent
material, and surface coverage. In the middle and upper reaches of low mountains and hills, human activities and
environmental factors jointly affected soil organic carbon content. In the middle and lower reaches of plain area, the
agricultural activities and chemical fertilizer input were the main factors causing high soil organic carbon content. This study
revealed the spatial differentiation characteristics of the effects of various factors on organic carbon, which could provide a

basis for the reasonable development and management of soil ecosystem in the Yihe River Basin.

Key Words: Geographically weighted regression; soil organic carbon; influencing factors; spatial distribution; Yihe
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Fig.1 Study area and sampling points distribution
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Table 1 Method for determining soil physical and chemical properties

bR bR W 5E I 12 SRR I J5 s
Soil index Test method Soil index Test method
) s 2
i TS A WA AN
otal organic carbon nitrate nitrogen
R L FEsi B A e IR FI L L 05
otal nitrogen Available phosphorus
e Tk 2H Ak
o R SR SV DAL Mastersizer3000 HOBRLIE (L5
otal phosphorus Soil particle composition
AT B I LU -
Activated organic carbon AR R AL Soil bulk density Ik
R et A b3 s g s
R AACHHR - pH KA A 2.5:1
Ammonium nitrogen
AC
CTI = h{ j (1)
tan(3
SPI = In(AC X tan8 x 100) (2)
AC S (& 1.3
STI = sing (3)
22.13 0.0896
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Table 2 Characteristics of organic carbon content in topsoil of Yihe River Basin

e pUNIE i [ 5 /IMHE. EYIME o AR 2
BroEIK URIIEAe Hijt{ﬁ Bt 'J 18 EHI b x#?fﬂl
. Number of Maximum Minimum Average . L. Coefficient
Study area . Standard deviation o

4 observation value value value of variation
% Upper reaches 51 38.34 3.37 12.43 7.28 0.59
rhii# Middle reaches 46 30.12 4.93 12.48 5.79 0.46
"R Uif lower reaches 44 22.84 6.75 11.72 3.42 0.29
4[X 3 All region 141 38.34 3.37 12.23 5.78 0.47

W HEA LR 5 PREE H AU IR BT T AR OG0 (B 3) . BREE R T AR B RO S A Pk
B BEAIE(P<0.05) , HEHEEH T 56 VLKA RS BIER T REE SRS AR
P 2 AR 56 (P<0.01) B3 50—250 wm 1 250—1000 pm B & T PEA LR A S A M
S ML IEARDE , HAHETE B3 (P<0.01) s pH FIHS0H 54 WA SEHEAR B35
2.2 GWR fEAIFy
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FHOCHEAE R BB fff A8 B R (0028 S5, 3 AHOC A3 MT , R0 25 i it AR 20T I A AR | 2 20 RS S
ROVEARA KE 4 50—250 wm F1250—1000 wm ik & & 9 N EFsE N LA U RS B NI
RS AR SRR MRS | GWR T 7™ A i 25 | 75 X A B A A T LR M2 W, 1 0 i S B A7 A L2 PR 1Y
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Table 3 Co-linearity diagnosis among soil organic carbon explanatory variables

0 ww L e Ve i -
Dimension  Eigenvalue , AL 2R ﬁHw;ﬁ BAA - o BEESO— 50—
index R AOC ™ NO; NH: 250 pm 1000 pm

1 747 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.68 332 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.10 0.53
3 0.58 3.59 0.00 0.02 0.52 0.00 0.04 0.00 0.01 0.04 0.03
4 0.42 4.20 0.00 0.01 0.10 0.02 0.03 0.00 0.01 0.58 0.28
5 0.28 5.17 0.00 0.00 0.00 0.38 0.18 0.00 0.15 0.20 0.00
6 0.25 5.46 0.00 0.32 0.16 0.00 0.14 0.00 0.23 0.01 0.02
7 0.19 6.32 0.00 0.13 0.04 0.46 0.04 0.00 0.59 0.02 0.04
8 0.13 7.73 0.00 0.4 0.07 0.09 0.49 0.02 0.00 0.04 0.07
9 0.01 30.91 0.00 0.04 0.08 0.01 0.04 0.96 0.00 0.00 0.01
10 0.00 437.74 1.00 0.03 0.01 0.04 0.01 0.01 0.01 0.00 0.01
VIF 115 1.36 1.28 1.16 113 1.23 118 118 1.21

VIF AR F T 2K 280 Variance inflation factor

222 MRNZW SR

DL HEA LRI AR & AR TR LR 2R A A VA A A E 2 50—250 um il 250—
1000 wm FLE ik A AR S SN R) ) 238 (DA pREIGHEA T A, FEAR AU A o T PR BRY (1 L& SR A T2
FEHE R . 2 SR AR IR 25 7 Ml . AlCe RPAER S R2PY . RIEIFL R AL GWR A5 71 5% 2% -
77 A AICe {H¥/NF OLS, R* AR5 R* 7 T OLS (£ 4) , REAXFABFZE XK1, GWR A AU F OLS 44
R S (M) R PR B % 2255 R ATCe {5 3 TR B R4, RP AR 5 RPYMIE TRV R R, A d R
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B2 23 () A PRI 3% 2275 FURN ALCe (A5, 23514 1945.76 F1 825.20, R 5% 5 R* | K, 4391k 0.58 FiI
0.49, [ 1E v #2723 [B]A R B ASIF 58 X A e I 4 [RIA pR B, AR N i B e i

®4 TENEH GWR EEE OLS #EIIFLE
Table 4 Comparison of GWR model with different weight functions and OSL model

o 75 WAL FT I I
Spatial weight Residual sum AlCe R? o

Model . Adjusted R?
function of squares

OLS - 2600.88 835.18 0.44 0.40

GWR Fixed Gaussian 2337.14 832.40 0.50 0.42
Adaptive Gaussian 2142.47 829.03 0.54 0.45
Fixed bi-square 1964.07 833.07 0.57 0.47
Adaptive bi-square 1945.76 825.20 0.58 0.49

AlCc AR FEHIE M 2Rt 5 B 8 HEN Corrected Akaike information criterion

2.3 GWR H8Y A HURR A B R R 8502 8] o3 A

GWR LAY RO GPHTA 0 ol - S5 LA 23 1] 53 A7 AR G5 ST, Jm i e R ALTE 0.49—0.64 ZIH], H T i3
iE D RBCE AR O IR TS B (K 4), B SMBRE TRIERABEA —EE R,
[B]H RO KIS AOC, JEFITE 1.28—2.98 , R T HEA LK SZ AOC SEMA R K, 725 5 19 1] 5 Z B 2 X /)
F£-0.45—-0.01 Z 1], RGP Z 2 E AN £ R TR 23 (8] 43 A BAT R e AR ¥ 53 0k R B ) —
PR X6 A [1) e i A A LB ) 5 i R 3R H PSP 2SR T 9 ML 14 5 i B AAR 359 S S 80, A BRIl 3 A
PR, A LR S BRI, LR B E | RO, NN AR R AR | T B B

PESZ I B K, N IS ému‘ﬁmﬁﬂﬁﬁfﬂﬂﬁﬁxir“ EREGEBE, AR SRS, 222 HA L

TR R WA RN, R WA ALK 52 4= J R W de R, i 4 W R BUHE 0.173—0.607 , LA HILAKk 37 42 0% M ¢
55, WA maﬁﬂﬁmﬁfﬁmbﬁcﬁ,%@EL@?%M(J&?L%&A\ TP HLARXS L AT AR A 52 0 fie K, v i
W2, Mt AR REAE 0.18—1.61 Z[A], A NS LR, Bl REEN, AR LiEs
MLBREZ MRS X R e R B AR R BAE~1.13—0.58 22 [6), S A B A HUBR & — > 55087, 76 h i b
X fe o B, AT T U R BRI A . A AR R BN A MU A A e S 22 R, B b
EEI T U, XA LR 9 5N B A0 TN, AT A HILRR AR 52 0 76 25 [B] A 38 K22 5%, REGEFI#E-0.18—1.29
Z IR TE R IX, A R ECH T, XA MBS e Ay (735007, iR B D LR O A, XA DL T Ay
TR, 78 L3 X 4l R B, I B A DA A 150 R iR K, R U 2H %t + e LK 1 5
Wi £E 25 [B)_E 4 SR, Ho 50—250 pum 9% R ECEE TSR TU(EL, 28 BH AT MILAR 1 52 e Sk £ 500 {H 468 %)
{ELAE /N, BB AE X B AT MLAR S M 055 , 0 R B0 ey B A, 2R B X 9 A LA (19 5% ) Sk 1E R0, 250—
1000 pm A7 2% R EGE FITE 0.83—1.68, FiliF R B/, thiif e K, F W] 250—1000 pm KGR T e A HLAK 52 i
BN S A S A
2.4 A MRS 8] 53 AT FRAE

GWR SIS P 3 58 - ST AT AR & B E 4.31—26.93 o/kg ZJA] ([ 5) , H A HLR & ft 1 e Kl Al
IIMEARAE T X, ELARAE X 7 (0 T AR, d IH L I X MR 25 22 A K, oS Al AR St de ke, it X
A ML S BT, KRZHE 10.95—22.03 g/kg Z 0], 5 (AR bR/ i IX R {E IX P (L IXORMIR A IX i
R, 25 (Al S FE v BV U, 308 MR 25 (1] 43 14 8 (L DX K 22 4 v A6 g 4 38 e 1) v L DX 37
AR X ,1&%@:355%7@?1&&&1 BRI

3 e
PREE R 70+ A HLAR Y 23 [B) 40 A 11420320 BFSR & B, HUJE IR NDVI F 4 R 1 (R 4R 34 oK e
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B 0.284—0.413 =3 1.172—1.359 B 1.416—1.553 =3 2.380—2.551
9 0.414—0.581 B4 1.360—1.527 9 1.554—1.765 B4 2.552—2.703
0.582—0.769 = 1.528—1.663 1.766—1.983 mm 2.704—2.841
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i
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Fig.4 Distribution chart of regression coefficient of soil organic carbon explanatory variables
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