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Fig.1 Distribution of sampling points in the study area
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%1534 0~20 cm. 20~40 cm. 40~60 cm. 60~80 cm A1 80~100 cm 25 1.5, o 1) T Vo 5 R i
Im PR A AT EE, (AW

H;i
Coep =2C; XE D

KH: a (0<<a<<80). b (20<H<100) HHFRMBGES LEMLERE (em); Copr N
&+ EE NG +ZIRELE a-b om X (RGP A VRS & (gke)s CONIMALHTH
5 i JZLENRE & (gke), HRoN i JZAESEMEE 20 cm, B a-bom Y N IIRE. @
(D APEAFEEE LE A VUREEE S — 2 0~100 cm %5 5 JZHFIAIEE Y 20 em 1) 135
AHURE &

IEAh, BURER BEAS [R5 80 43 45 (8] PR L3 2 A WA — 2, &% (g4 g ) A G
B R, 4% 8 - 39 SR ARABURIAR ST (16 S U b e 2k 1) - 38 5 1 b 2 (A WLBREAT Hh 7S, X
TERZmMIL 1500 m &bHkD> 40~60 con T 3A WK, FIHFEHE 12 AFF S+ 40~60 cm +
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2.1 ERETEBNRBA ST

ASCHIF SPSS 21.0 #AEX) 0~20 cm. 20~40 cm. 40~60 cm. 60~80 cm 1 80~100 cm 2%
AL ZRENE R 2 LAY S B TR TS R D, BR (D KL 0~20
cm. 20~40 cm. 40~60 cm. 60~80 cm A1 80~100 cm Z5AN [F] 4 JZ I i 11 -39 45 HLA% o 20 3
AT 1.84~7.7 g/kg. 0.45~4.14 g/kg. 0.20~2.84 g/kg. 0.16~1.82 g/kg Al 0.31~1.77 g/kg 2
6], P35 330G HUBR 5220 B0 5 4.2 g/kg. 1.92 g/kg. 1.26 glkg « 0.97 g/kg A1 0.83 g/kg,
K ERZ LAY L Z RN 2500 & H AN F L ZRE R 8EE HURR R = 5021
FaEREEZER, FRXEEGIB BN T 0.31~7.7g/kg 2 18], J&THALK TR, HAR
RE (Cv) 1£0.1-0.7 Z I8, J& TR RR,

£ 1 RRATERE RIS R (k)
Tab.1 Soil organic carbon content at different soil depth (g/kg)

BRI ST HLBRT 5 3 bRl VSR {153 A5 A FE 2
B/ME FHME BKE
0-20 cm 1.84 4.2 7.7 1.64 -0.85 0.48 0.39 23
20-40 cm 0.45 1.92 4.14 0.97 -0.28 0.37 0.50 23
40-60 cm 0.20 1.26 2.84 0.75 -0.49 0.25 0.59 21
60-80 cm 0.16 0.97 1.82 0.60 -1.65 0.18 0.61 15
80-100 cm 0.31 0.83 1.77 0.16 -1.07 053 0.19 7

MR 2 E A8, REE NG A RS L 5% 0~20 cm. 20~40
cm f1 40~60 cm 25 HIEH MRS BT 08T, B2 (@) A (b)) KT REFRIIAE L
JE R ) A LB SR R T = AR AR AR 2 5 m S LR I R AL S VR
FEE T v S B e 55 LI E 2 VR B 3 - G MU S BRI D, A 0~20 om 1243
WU R BUR M B¢ 5%, 1700 m AL HIILUE(E (6.48 g/kg) KA (1.84 g/kg) HFL 1200
m 4k, 20~40 cm F1 40~60 et R FE B L IEA UK S BRSO AR EHR 2, B3
%, B 0~20 om HEEA YRR ERMG, HEZEFEFARE (020 cm) HIEAHPLIKS
B ANRIED) T F F52m 2, R E GRS 215 B LS o m FAAEREN R
Bk B2 (b) FHEIK 0~20 cm A 20~40 cm 12 B9 3G HURR & EBEE R A6 16 5 %
B, 40~60 cm EIEINAE: 0~20 cm LIEG WK EAARIK 987 m b m (7.70 g/kg)
1560 AbHf% (2.42 g/kg), i 20~40 cm Al 40~60 cm +E M HIEA IR S B LEH EGEE
(0~20 cm) AHML; Jbd -G MUk S B L2 VR 3N 2k 5, 5 R IEA LK
EEDAARE—8 ACGET EEEE s Prededm EEEam S ENEE M ER, K
U FE IR WL o B R AR m AR I EHE S, TdbH 0~20 cm AT 40~60 cm 3%
AU S B2 TRES 20~40 cm LIRS EEEINES, XATRe SR s & A2
BAH R R, ANEIR iR 8 LA VK S &R R I, (HoERE L
A NGRS B E ERI RIS, K2 (a) Al (b) #RPERS LIS
R T 2 B0 A R 5, B R IR R TR I Sk i g, X 5 R0 N I —
£
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Fig.2 Soil organic carbon content distribution in different soil depth on south slope (a) and north slope (b) of
Baotianman

22 TIEBHRE EMGIHFE S

iZH GS+ 9.0 AR R 2 LIRENKET T Z RIS (R 2), ARALEREL
AL 2 Hon TR A TR A DO SR 0~20 cm A1 40~60 cm - 3EAHL
B S5 7 B & ROR BT, 20~40 em - 3EA HUBR TR 70 HOM BRI S 2 B s 27
BRI 60~80 cm 1 80~100 cm 3G HURR BT 0 BN -A BORE R . BRI EHREN T
0~0.4 JuFEH . R5E REAE 0.01~0.8 ZIA), AIESE TR R e HERA S WA [F) 1 )2 IR B2 83
HUBR & B 02 (M S5 AR AE . AR L EREE AR S E (%) AT 6.15~100 (8], &Y
ANF L JE AL T S BR B AR ARG, S5 A4 IR R AN BE LA R R FE R4 P T 51 A7), 04
11 60~80 cm A1 80~100 cm ARG {E/FE S E Y 100, TEJRFEIIHITEIX 60 cm LA R4L
b, KRR P e RN A — R R ZE

2 FREAF LR A PR R 7 $ - T7 22 R B AR K S

Tab.2 Semi-variance function model and related parameters of soil organic carbon mass fraction at different soil

depth in Baotianman

TR B fd HEEH R REMAEGE (%) PE RH BRZE A

0-20cm 0.114 0.230 3.462 49.56 0.22 0.014 e i
20-40cm 0.021 0.341 0.555 6.15 0.38 0.003 BRIR
40-60cm 0.383 1.192 0.089 32.13 0.78 0.04 =]
60-80cm 0.96 0.96 0.023 100 0.01 0.344 2t
80-100cm 0.417 0.417 0.023 100 0.169 0 ot

2.3 HIEBHBRIZE) D FHHE

SCEE BTN 2R B R A LR P 5 2 eR B B S 2 R R IX Y 0~20 em.
20~40 cm F1 40~60 cm S5 FF RUEUE 2 1) L R AT o B HE(E, DU 3 R & AR LR IREE
T3 YRR BB S W AE (B 3). R 3 R A T AR L Z R+
AR E DT, 0~20 cm 1 20~40 cm LEEF NIRRT B ZAAE —8, RHONHTEE
FZRAGIEIE A, 1T 40~60 em 3 HLBR 25 (8] 0 A - 2R AR PHRE(K.



& 3 0~20 cm (a). 20~40 cm (b) F140~60 cm (c) IEA WIS 6] 2 A5
Fig.3 Spatial distribution of soil organic carbon at 0~20 cm (a). 20~40 cm (b) and 40~60cm (c)
24 HIEFANRESEFZMER M
1) FH b PRI 2% R 22 ELAE FHER DS ER b7 K 2 HIEA WU S R 7 A B G R, T

60~80 cm Fll 80~100 cm #¥ fi#0 /b, 32 F MU AR 25 2047 73 T e AR FEAIG, #OC T 0~20 em,
20~40 cm M1 40~60 cm EEAHIIRIATZ HARM M (KR 3). HE 3 RILAIFPAEE 18]
FEEARZH IR, HAg S NDVI A2 BRI G AR 70 e BRI SE SRR B ae 5 AR 152
ENELSEE 5 ARTE S iy N =y P i o= AL e w2 S 51Kl 1 i B -4 e 1 SR
D5 AR A2 BRI S, R ) 2 NDVI(0.859), 35 KT B w42 1k 71 il ke 7

(0.414) S5PEMEMBS (0.133) 2R, SBLFTAN R 2 AH BA8 B Ji5 iR 7790 B B0k 1 J5 oK
Rl BE 128, R 5 R & LIRANLIRZ 2 2 K 2R 3L RG240, FERp— R X - 8E Lk
2R NA) oy A S R E AR

® 3 WRE LA IR 732 AR R R4 4

Tab.3 Interaction detection and analysis of soil organic carbon influencing factors in Baotianman

T RRE i Wi ik Ree 121k 7 R 1 NDVI
e 0.290
W 0.998 0.134
0~20cm i 0.559 0.572 0.127
R F AR 0.801 0.572 0.171 0.133
[ w & 0.834 0.536 0.394 0.414 0.286
NDVI 0.834 1 0.785 0.859 0.847 0.407
e 0.356
e 0.998 0.265
20~40cm i 0.776 0.583 0.668
R AR g 0.711 0.583 0.279 0.247
6 W 1 0.791 0.633 0.530 0.639 0.337
NDVI 0.845 1 0.693 0.762 0.700 0.329
[T 0.373
WepE 0.997 0.212
40~60cm il 0.566 0.568 0.172
el =4 Wl 0.711 0.568 0.258 0.224
P T 0.978 0.778 0.356 0.639 0.273

NDVI 0.969 1 0.583 0.873 0.806 0.336
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HE 4 KI, AFELZRE F RS ES &SI T 12 W 5 F A2 AR 25
NDVI i FE 75 5 K & T3 A WU RE /1.3, Hh NDVI X 0~20 cm K2 H3EH L
WRAERE Jifim (0.407) TR FER T4 40~60 cm K 8 3 IR MR it (0.373); A
IREE R 7 X0 78 X N 3 HUBR AR 0T 0.127~0.337 2], s K 2 3 HUEE +
JEIRE AR A SZ IR B R 7 R MR D A7 — B 2 5%

R 4 TR BAF RGBT 30 WU R 2 4 45 5

Tab.4 Influencing factors and detection results of soil organic carbon at different soil depth in Baotianman

+ 2R FiRE W v YR A B Y NDVI
[0 o> F i g A
0~20cm 0.290 0.134 0.127 0.133 0.286 0.407
20~40cm 0.356 0.265 0.231 0.247 0.337 0.262
40~60cm 0.373 0.212 0.172 0.273 0.273 0.336
3 g

SCE R FE R B SR 3 B R ALY I AU & R BV R T = R AR AE , IRk
YA RS EMEIR B HAAEZE R, M BRE NIRRT = RIS, mabd
SIS B DR SRR R SCE AR, R, T OE B E R 2 m A
] b AR B0 AT R R Z R G AL, T2 TAER I T AR SO LX) 5 R 88
A E AT AN AR . AL, NI A BT R R 2 A WU S BT B ATRHIE, W DAEDM
M R & LI LK & SRR IR FE AL, (R RRE A, it — BRI T Z K
HORN o0 BURS A AB AT 5 R 2 I MLBRIEEAT 25 18] 0 St 90 o AN [R) 2 TR BE 1) 338 A WL i & 4
B A FEE AR, SRR 0~20 cm AT 40~60 cm & RCR BT 20~40 em 27 %
BERRBRRIESY, 1T 60 cm 218 B LR X 28 803 R P o g, HLER &M T 6%~100%
Z ], fEAEEM AR, X5k RSN —2%. T 60~80 cm 1 80~100 cm K
FERAE, 2 AR, WA 60 om 1 JZ IR FE LR ASHEAT 78 B RS e F

P T4 A AR e 7 i P ) 22 S, AN RIS 2% 1R T AN ) 0 2 VR B 3 LR
SAAEAEZE M (R 5). I8 FHUERERM 28 5 0F 701X - 8 HLER (1 PR 5% R 713047 58 TR
53T, AR 55 B AH T PR 200 56 K 2 LI MR S i R P 0, X 5 2R B0 ki
AU R R R W A — 8 AR e B S R H PR FDK AR R 5 3G HURK &
B XAMASE, RIWTIERZZK LR E, Mg EREREN, LKk 5+
AR RRFFREIRES: WSS AL PR X 169 ANAS[R] AR B f 398 it 12358
AN B AT B R B AR B A ML AR, SRR 2 I (M
PeRE. AfE. RERE . EKE. MU RO FEFRER T - 8EG MU BN RS =540, 10
Jp A — BEFX X3 LI LR At e MR
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R 5 AFERTFCIX A HURR 2 K 2R 7 45

Tab.5 Results of soil organic carbon influencing factors in different research areas

WFFEIX T ] fE# AL
BLRDHM 2005 4 Pt IR LR R RO, KB R
LIRS LK R R ERE
ol 7 35 e S 5 22 AT 2012 4 [ 3k B R IR SR TV A HLBR K 2 B A A% JR)
[ HEWRRZMEIRR, BEHELHFRA MY

R L3 WL ELM AR S I 2 R R

RV TTT AP 2014 4 0 FURT SCARARASE 2R HE 8 o3 #7 347 LR 5 2 R 3K 11
ARRAR, R 6 BEXT R 2 & B R 3K i
R ERERRZ LI N L I

J5 FE T R O A 2017 4 Hide kb A T O A R B A KR,
LUK A3 LS Bed s, R A R R+
AP ERNEERRL .

- X 2011-2012 4F v AN R] b R FE AN L M O 2 3 AU R FE AT AE
MRS, AL S B LR IR EE T
W/, A5 B [F] R O 3R e L R
JE R IRE M > S > R > T ] 4t > 42
et > N L >

AR L 2012-2013 4 g L 97 AN FAT AR 10 35 0 T 9 i e 0d 59 23 #r 49
AR B (U, 3 — PRI B R 3 A e R
FO LB, 25 R NDVI AR REK
RRMEE LK SOC EFRTERT, MER AR
RN ZE Lk SOC SR EER T

JsF X 2010 4 SRR BT 40 AU 169 At HERE S iR
I - A A A LR B K 3
PR <A< L HE R R <R

4

SCE TR A WU IS EARE 34T Gt 04, 18 F 7 2 RO e B AR (E AT
) 3 St 7, 3E— 2R FH b BRI 88 6) 52 A 5 X L3 LR 20 AT AR R Rl 3T IR0, 75
HEEE IR

(1) P& LZRERR M, LIEAVRESER NEES: B 0~20 cm TEH T
14 4.2 g/kg FF%F] 80~100 cm 1] 0.83 g/kg; 60~80cm 7857 2 Ff K (0.61). 80~100 cm A5 5+
AN (0.19),

(2) AFELZHRER T ZRBIENG 257, RERVAE: 0~20 cm 1 20~40 cm %
)53 S AR BEARALL, R e P R ) ZRAE IS I B e ds 1T 40~60 om - JEIRFE A A 0 7 R IR



b PHRRA A&

(3) iy AR 5 06 A5 PR 52 LRI S S 1) o0 e A, R DR e AN ] - JRR £
BEG N 1 R AETE 22 eV, AR 55 B2 (ND VD RIS AR S I BN B 2 s 5k 2 B3R Bl
[l A ARt R — PR e, T ol 2 A B IR R A N IR R

PPN
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Soil Organic Carbon Heterogeneity and Its Influencing Factors in

Baotianman Nature Reserve

LI Li, ZHU Wen-bo, LIU Jun-jie, ZHANG Jun-hua, ZHU Lian-qi"

(College of Environment and Planning, Henan University, Kaifeng 475004 )
Abstract: Soil carbon pool plays a decisive role in maintaining the carbon balance of the ecosystem, and soil organic
carbon is an indispensable part of the carbon pool in nature. Therefore, the study of soil organic carbon is of great
significance for the carbon balance of the global ecosystem. This paper uses semi-variance function and kriging
interpolation to analyze the vertical characteristics and spatial differentiation of mountain soil organic carbon, and
uses geographical detector to conduct correlation analysis on the environmental factors affecting the distribution of
soil organic carbon based on the measured data of soil organic carbon in Baotianman. The results showed that: @
the soil organic carbon of Baotianman is between 0.31 and 7.7 g/kg, which is a low level. The highest value (7.70
g/kg) appears at 987 m of the north slope; @ for different soil depth of semivariance function model, 0-20 cm and
40-60 cm of gaussian model fitting effect is more apparent, 20-40 cm of the spherical model fitting effect is good,
and the linear model for 60-80 cm and 80-100 - cm soil depth better fitting effect. Kriging interpolation showed that
the depths of 0-20 cm and 20-40 cm share similar space differentiation characteristics, increasing from the southwest
to the northeast, and 40 to 60 cm around space differentiation in soil organic carbon is low in the southwest and high
in the northeast;® different soil depths in Baotianman are influenced by a single environmental factor in a different
degree. The explanatory power is between 0.127 to 0.407, in which the NDVI shows the most significant explanatory

power of soil organic carbon (0.407) in soil depth between 0 ~ 20 cm and elevation in soil depth between 40-60 cm



(0.373). Interaction detection results show that the NDVI and slope explanatory power topped the list, elevation and
and other factors increased significantly after interaction detection, indicating that soil organic carbon in Baotianman
is influenced by many environmental factors, rather than a single factor.

Key words: carbon library; soil organic carbon; kriging interpolation; geographic detector; Baotianman



