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Abstract: This paper is the result of environmental geological survey engineering.
[Objective] Natural geological carbon sinks mostly consist of soil and karst carbon sinks, and the main form of carbon’s

participation in the carbon cycle in soil is organic carbon. Therefore, the study of topsoil organic carbon has great significance for
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increasing soil carbon sink and achieving the "carbon peaking and carbon neutrality" goal. [Methods] Based on the data of a
multi—objective regional geochemical survey, this paper analyzed the spatial distribution of topsoil organic carbon density in
Chongqing with the geostatistical method, studied the influencing factors and importance of soil organic carbon density by one—way
ANOVA and classification regression tree and evaluated the carbon sequestration and emission reduction potential of the farmland
soil with the model approach. [Results] The average density of topsoil organic carbon in the study area was 2.75 kg/m” , and the
spatial distribution had a moderate degree of spatial autocorrelation, showing a distribution pattern of being high at the north and
south ends and low in the middle. Altitude, temperature and soil type were the main factors affecting the organic carbon density,
followed by precipitation and land use method. The carbon sequestration potential of farmland topsoil was about 36.88 Tg C,
equivalent to 24.10% of Chongqing's carbon emissions from energy consumption in 2018. [Conclusions] The soil organic carbon
density was relatively high in cool and humid high—altitude areas, in Chongqing; and forests, grasslands, and paddy fields can help
with the accumulation of soil organic carbon among different land use methods. Before the carbon balanceis achieved, the farmland

soil, has a "carbon sink" effect as a whole, absorbing carbon from the air.

Key words: soil organic carbon; spatial distribution; carbon emission reduction; geostatistics; environmental geological survey
engineering

Highlights: Based on the data of multi—objective regional geochemical survey, this paper studied the influencing factors and
importance to soil organic carbon density, and assessed the potential for carbon sequestration and emission reduction of the farmland
topsoil.
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Table 1 Basic characteristics of topsoil organic carbon density in the study area

b FEAKUME  B/MEAkgm®)  wAE(kgm®)  “FHME/(kgm®)  POiff/kg/m®) ArdEZE/(kg/m®) BRARYK  WE EE

B 14209 0.07 23.3
o 4

2.45 1.36 0.49 349 265
0.051 1.80

R2 MRARRELEANBRZEFLTRERRSH

Table 2 Semi—cutting model and parameters of topsoil organic carbon density in the study area

T el (¢ HEME (C+O HIELL (CHCHC) 1% A FE/m 5% 7RSS W RHR
BRRAESY 0.97 2.03 47.78 150 0.261 0.826
RG] 0.83 2.02 41.05 153 0.323 0.783
LRPRAFEAY 1.39 2.15 65.05 239 0.745 0.499
e s A 1.01 2.02 49.98 114 0.309 0.818
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Fig.1 Semivariogram of topsoil organic carbon density
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Fig.2 Spatial distribution of topsoil organic carbon density
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Fig.4 Effect of different altitude and slope on topsoil organic carbon density
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Table 3 Effect of different soil types on topsoil organic carbon density
- v AU/ (kg/m®) O
e S St FE LU YN Fewe EaTy T 5 R A
Kt 6893 0.07 19.60 2.28¢ 0.97 0.43
picg: 3384 0.43 23.26 3.36d 1.47 0.44
HRRIE 94 1.10 15.47 4.74a 2.90 0.61
VEp/ = 1409 0.08 20.50 3.50¢ 1.96 0.56
KFEL 2339 0.07 14.31 2.65d 1.02 0.39
bR 21 0.81 5.03 3.08d 1.02 0.33
e 69 2.07 9.77 4.01b 1.64 0.41

E CFRETATRRORERBES. TR

3.2.4 £ 3uA) A 7 X 3T 23 A LB F B0 ¥k

AN R =, K el i, AR,
b I P R DR 45 b 1Y) A MR 2 4 i Ry
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2.87 kg/m?, 2.35 kg/m® Fll 2.25 kg/m*( 3 5) . ity
A LR R oK, HLB 3 S T H A 6 MLy
= Bk 2z, B0 m T HA 5 Fh Ty = K
A el b, - SFEAT BILA B B 22 () 25 S S s SR
R P 1 LA R 5 Tl AT MILAS %5 =2 ) 22 S AN i
&, AR R T Ay = 205 A (2015) FEAF
FE VTt Sl LAY bib XA W) FH b 7 3R 2 A AL
B 255 IR AR A5 S AR AR A0 538 . H b >R > oK T >
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33 FEEEMLERNBRZEEYMEE M

WYX 3R 2 - A MLAR % B SR | B i

VMR BERE . 58 pH (H A DIA G, it A SE A pT
(3% 6) 15, A HLERE B 54k . BT | P iR
FIEASE, SIREE . pH Ak W DG, D26
[ A9 (5K 25 1%, 2020) , K IERE | FERT & 3K
W R HERH L pH E . T S EE R TN
MAAR i, 3 ML AR N B AR AR &, 1R
DR ()RR o BB, A LB S S A 5
{EAHIE R E0CR 0791, d BH R A5 i A5 A0 HLAT 45 /3 11
P, G55 5) BoR, MK (48%) | i (39%)
I eSS (31% ) X6 T AR 25 B A 5 i) o P e
o, BT A (19%) . = R O 20 (12%) F - 1E
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Table 4 Effect of different soil pH on topsoil organic carbon density

A WLRR % S/ (kg/m?)

a2 S g A oy

Hen PR TR e vmm  hwE O
<5.0 1069 0.07 20.12 3.03a 1.63 0.54
5.0~6.50 5901 0.27 20.50 2.81b 1.34 0.48
6.50~7.50 2878 0.41 21.83 2.83b 1.50 0.53
7.50~8.50 4276 0.14 23.26 2.55¢ 1.21 0.48
>8.50 85 0.53 3.06 1.66d 0.56 0.34

x5 ARLMABAXXNRE LEEVBRE ERIR0

Table 5 Effect of different land use methods on topsoil organic carbon density

AU/ (kg/m®)

. v IOy
FHHT7 =0 e R (WALE YN Fewe VIR T 5 RH
Fih 6453 0.07 17.64 2.53d 1.13 0.44
7K H 2406 0.36 14.31 2.65¢ 1.03 0.39
el 3ty 290 0.08 7.49 2.66¢ 1.00 0.42
bz S 3986 0.30 23.26 3.21a 1.80 0.56
il 437 0.41 7.72 2.87b 1.27 0.44
i aaihii 407 0.38 7.48 2.35d 1.09 0.44
LR G 230 0.38 9.16 2.25d 1.12 0.50
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Table 6 Pearson correlation of the influencing factors and topsoil organic carbon density
UL Bie i 3k WZ pHIH
MAXRE -0.342" 0.156" 0.420™ 0.163™ -0.101"
BEME R 0.000 0.000 0.000 0.000 0.000

i FEFRIRTE0.OLKF G B &2 X

RISVEYI A (FR 4245, 2023) 5 ZR b b X SR bb 4 45
HLAR 5 B 1 S [ SR 52 i DR 2 3L 0 - 9 I
(CEFHFEE, 2009) o
3.4 RHATEFVRERE T

B A AR AR AN [0 DX AR A BRI
B 5 S T I 0 ST 1), DRI AR S oy B A T A 3¢
BT 7 o KR 5T IX A% T 3947 BILAR 2 5 18 K
SEFER G T, 43 e IR TR (4 km?), IF Rt
T A 2 4 HEA LR R 20 7 F KT B 04 B i 1 A

]

. 0 m
W EE B3E OBWE A pH{E  WE

2 i

Kl 5 22 LA B R T o 2

Fig.5 Predictive importance of topsoil organic carbon density

R AR (R 7). SRR ALRASEE,
SEA LR 2 - (E R 3.56 kg/m?, KL 126.08
Tg Co A% H 4+ HEA MUK % B 38 KW 01 - 208 R
1.04 kg/m?, S [E RSN 36.88 Tg Co A% X B[
s ) B, T, AL B R B S AR )
B, BIXCRUE O, VORI, vk, dURs . RS
BRI 1A% . WA VLIRS ER KA, BF . K.
Tl VLHE YL ANSFRR, AURS . 3 T
KL VBRI, R, 783K B3 A AR 2
HIE, VL, A1 B BB R B R sl X
4 3 e

AT AP R b B Aok e R EE A, B R i A
Rl A2 AT BL, B RS A CO, 8 [l 52 2 b i R
Guir R, MRPEHLET R G CO, A EIANIE], H
GRS b N = =Y e o s wk= 47/ 3| IV IP=ptad /3
IC (M AR, 2023) o Hi 38R X o H 1A
BLIIL . EHETCHLAI AT X, 38 HLAR A 5%
CEB AR I R NG W) W o R (L s L S
Ao B, - A HLAR 2 R i PR 2R B 5 6T S

® 7 RERETEANREREN

Table 7 Carbon sequestration potential of the farmland topsoil

K5 MR [ B 7 X H LA ] Rcis 7
) P fif FAh il ) ST fif ARk it &
Em 3.47 4.99 1.22 1.76 E=2uN 3.69 8.33 0.46 1.03
L% 3.49 2.1 0.3 0.18 L 4.44 3.59 1.21 0.98
Bl 3.55 2.46 1.04 0.72 HRE 3.6 3.54 0.96 0.95
KN 2.85 0.17 1.06 0.06 VOHE 3.25 0.88 0.59 0.16
K 3.26 4.15 0.42 0.53 i 2 3.16 3.57 0.40 0.45
AT 3.59 4.13 1.35 1.55 b 2.77 4.13 0.40 0.59
F 3.24 2.57 1.34 1.06 Ji 3.37 372 1.32 1.46
e 3.8 1.28 1.33 0.45 Akl 2.95 0.95 0.41 0.13
b3 3.46 7.78 1.4 3.14 1l 443 3.29 1.03 0.77
&N 3.48 7.72 1.23 2.74 KNI 3.73 4.85 1.26 1.63
M| 3.48 0.49 1.21 0.17 G RH 4.29 6.2 0.75 1.08
MIR: 3.47 9.07 1.37 3.59 it 3.63 4.6 1.15 1.46
Jue 3.39 0.91 1.25 0.33 =PH 3.15 2.33 1.33 0.98
JEM 3.55 6.5 1.1 2.02 K7 3.61 4.41 1.47 1.8
P 3.73 5.38 1.47 2.12 Jis8=" 3.27 4.03 1.04 1.29
Gilis 3.34 0.57 1.11 0.19 HAh 3.71 0.86 1.55 0.36
m Il 4.12 6.54 0.72 1.14 Bt 3.56 126.08 1.04 36.88

TE: PR RALN kg/m?, fERBAUOAT C; b Hofh " RAEARBTXW RIE BRI A & s AR BRI X
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IR A S el HE B b SRR B ik b RN T A T
41 BREZEN LEENRZEZWSH

FARR R AR I 5 . H I B AL IR
&, RFHEAYKS B RZmEZNIREZ,
BT TR MR .

5 DX A 3 A BLAR 25 1 5 A=A R 30 B A
A S, I 0 T v T AR A 5 5 AR R e
TEAASG, BERE R B 3 R T s X S Am A . S
B (R4, 2023; SCFESE, 2023) R 45 R — 3. 1R
JEERNK 3%t = 38 AILABAC 1 i A A0 e B2,
THEUE TR A AR, S e R W Pk
JB, DT R i A =396 BB A 5 R 5 (A 2
A5, 20115 H /MG, 2013) o SR T E R O R
AR, I R HLRR 51, BIFST & BLIRE &
THRE 10°C, A PR 2ok S48 5 16 5 (5
JCHEMVFIEAE, 2012; Wang et al., 2016) . [T &
KAF, FHEK 378 R &AM, RA VR 58
b, SMEAT MLER AR 5 T I8 2 [ A /N o+ A AL
JOT, Yk - 3P ML 3 (7 1005 4, 2011) .

b TR TR - H ) T X TR B R TR 4 K R
Wi, AF 5% DX ARG AR DX 2 227 Fdn Pa b X, =3k X
KT UY B, AR SR 16.6~18.4°C, A S [ 1
1012~1243 mm; =596 4K X 3 207 T 75 md 75 PH B
BVLIX ., F B ) X, AR AR L B TR
X ALEB, 4E SR 15.1~16.3°C, AR FE T & 1260~
1325 mm. Bifi 35 VAR 0 T, AR B AR, K b
i, B, 3 AR R S AR SR IR ARG, B
BRI R TN X 5T AE(2013) | FLAR
(2019)WFFE 45 R —B. MW T456 TR FIRE
2 ANHER, AR A s m R (1
TSN, 2013) o B¢ —BE R S A o A . T
P I S R ) - 3 BB B (SR 2, 2015) . FEFRIL
B2, B R G A i X 22 Ry R YRR X ELAE
T 25 R, B AT L A

ANTR) £ B B AR Bl = A5
B, BHEF L, 4 pH SFEALRRE, B A LK
AR R HCRAAN ] (3018, 2012) o AF5E X ARHER
BARERL L Y LA A | BRI SRe A, IR
KA, 2 2 1 ALY Y SRR R
Rk e By IR SRR (U )1 48 R 0T N

PG A SN A, 1997) . BFSE R, M T
121 A8, 2 1 BUEE 0y Bk 5/, LR R TEAR N
FEMARE K, R X A LR [ A B ) i, RE A1
RIAE EIE P AEFE (32 55, 2000); A ALK & 25
R o A I T E N PSS EC 7 N
2011); AR A KRR A AR, L IRZS AR
SE WA FH YR AE . N2 X R+ 38045+
TR 1500 m DL P L X, SREEIRE AR 12
FERR, FEDE T 35 R . R, 122 IX A 9 R o A
TIPS R . RO Y LRI
SEMA . GV A T, 2 1 BT Y EE A
HR, 60+ T b RGN E 1, Ak i s R
SERIIRAER S, AKER AR 22, /K HORR, W 5 T A
FARTURN M, & A LRI o [FIRT, 1K
Z 03 TR 800 m LA, N EER . BRI,
AHFA WU PRAE (5 JLIREE, 2009), (KL, 2544
AR B e i
4.2 NAESH HIEFHHZEEZES T

- H A O 20 AT Bl i 3 HLAK Y
FEIRAE, ANZXT R L S AR R, )
A AL A B 2 AN o 4 R D7 ORA
AT DA e b 2 HE 9 S AR5 ) = 3 ML 1) i
A, 45| A PR P R G 22 57, M B2 ) £ 358
A LR BE (2RSS R RERR, 2022) o BIFSE XM
- A LR B i, R, — TR TR
A IO T A B R AR R R AR R A LB
ANEZ, B—I bk, EHb 25040 T ik IX, APl
e o i 3 5%, A R T A LRI AF o 5k ok
. PHUI /K AR T KRS A F FA L
B () 53, 436 MLA 2 BE AR R v o ki FH LA
B A DA LIRS A K, N s 2t 9 BLa
Sy FRAE IR, S ECA PR BRI
4.3 HIEFHBITEORHER T

A% HH A e R RR AL A &, B AL BB SRS
CO, JEHE, 1 7T LA R A0 Y 358, 4w AR e o
A T - 498 [T e A o 6] 9 2 SR HE v 5 A
37, 1990—2015 4 4% H 4 HEm LA 24 T [E 2006
AERL CO, HERUR 2 40% (B4, 2016)5 1982—2004
W VLHAREAVBRERINT 24 Tg C, #H4T1%
B 1994 4F CO, BHERCE 1Y 20%(Liao et al., 2009) .

FEURRER B RIBEE 7 =X A A BERS AN A
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SRAMEEAAEIE LT, B RTTHFGE IX AR H 135
B b RINN BRI, [EIRRIE J1oh 36.88 Tg C, i+
B SR A RIS B —FP S A ARIR A, AH Y 1%
7 2018 4RI TH FEORHE A 1Y 24.10% (R k5,
2022) o (HZHE X B, ndvss W% wERE . RO,
A BLI B B K8 F 8/N, RNA BB TS 2T B
FHEOXLE X I AE R “BRIR”, [r) 43 S R . A< H
SR i =, Ve ki n 48 2y U4 2y
Wi = S LB A7 it B AL B F B AN 8, YRRk
BBk, AR LR A HLIE | A5 FFI4 F 42 5 -5 1L
e 1 Tt A RICHE i (R /NI AT, 20135 MR HE 4
2020; A/NJ5AE, 2020), BRI R, SRIGE
B2 b R e, 2 i S T, T AR
WCHEVEH

5 45 i

(DWFFEIX 0~20 em 3R)2 T 35A LR B 5
9 0.07~23.3 kg/m?, F-HI B K 2.75 kg/m?,

(2) %2 T HEA UK o3 A B rh SRR s
6] 9 AH DG, 25 8] 742 53 32 3 AR AN g PR 3R 3 [m] 52
Wi, 25 [ A4 b, 3R A A LR 3 BE AR S 3R
FAER ARILHRE S, TP AR AR A% JAy

(3)3R)2 LA LA FE SR . JRE | BERT L
et 2 TEAROG, S5iREE . pH M R E MAHG ., Mt
HORAVE, A B A MR R, RO A
PLR 2 B A MR T D7 =0, AR . R b, - 158
A HUBs B, St U R SRR . AR R
B AR B N 2R, YRR, -
MR, 148 pH (E A F BRI

(5)FEIR BB 22 A7, WF5E X A - HE fA |
RVEALZLN , [R5 T8 36.88 Tg C, HorfyL i,
IR SN ATl DL NS
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