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Table 1 Basic situation of soil sampling under different land use types

IO (% )

JBUER e vmB Wik (m) MO (%) HBERS Soil mechanical composition

Is};p e of land Number Altitude ~ Vegetation coverage ~ Vegetation condition  Zhki ( <2 pum) ¥k (2~50pum)  #k: (> 50 um )
Clay Silt Sand

i SH" 774 28 PR 9.27 82.38 8.35

BEY Uy NI SH* 735 59 W 13.64 83.27 3.09

ZEp Nl SH* 687 82 RIRTFAR 15.79 81.22 2.99

i SH# 962 43 E5 N 7.57 84.01 8.41

T SH** 850 67 TEA AN G 7 10.59 84.31 5.10

T SH* 760 56 FIRKAE/MIEAR, e 10.05 83.17 6.78

fifi 1 JA901 % W =X — 4 1k e Ao I S0 3000 o2 1 458
CO, ¥, ML 50000 ppmv, 43MHEF K 1 ppmv,
LNVETRZE< 100 ppmy, Mo i B[R] < 20 s T BEIR
- 88 5 K 5 D i 1 SR 96 [F Delta-T 23 ] ) WET
Sensor type WET-2 X} £ 4 )2 AR SEA Tl &, FCAEHf

JE + 3%, LB R EURBHITNE (FR001%)
FEHR 5. 20, 40 Al 60 cm AS[E] R E BEAT L RER 4
Yy B O E LS AR ALBRE . RHHR
FIEFLBR S KRS IR LA T R A LK
T I A . A BRI A S 285 T Ak
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Fig.1 Changes of soil CO, concentration with months under
different land use types
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Jy: SH6# (8931 ppm ) > SHS5# (7891 ppm ) > SH3#
(5593 ppm ) > SH4# ( 5074 ppm ) > SH2# ( 4610
ppm) > SHI1# (2202 ppm) .

2.1.2 RRFE E3A R ER T LIE CO, 09 = H 5 F 4%
AE TR b R A TR 0 3 A 2 ) 3 R A sl
3, AR BI IR Y s, HAR R 9501
AT 2 2 s, X 86 N 2 iR S I AR AR 2R
WP AR YIS S B R, R 2 ATAS,
IS 9 2 AT 398 CO, 3 AR Ak H AT B i
B0 , SHI#1- 4 CO, Wk 8 B H A I 2 RIAH L,
& IR CO, W EHE fe Ik, T SHA#E i i
SHO#AN SHS#EE M #23T , SH2#H SH3#L A A 53T .
MR SR AT 55 50T, AU R t aZ /N e
JIT 6 1 AN [ = b 1] P 286 A0 R A o 7 o 2R A
SHI# W& i, HLRIEATOAE A 55, I
AR, BT R E A LY KR 5 B 1 i
AW B e R BB — MR, R SHI#AH L
55 At A R S A SRR A5, AR T B
FUEGE, T3 SHI# - BEA P& & AR, téh,
SHI#A AR L T CO, 28 kie/)N, Al REJE T Z i
ANEMH RS, &R HIER S EOR, HA4
5 CO, TEARITREE [ 251k 4/ N . SHA# T A HLEK Y
RSN, JER T ARG KO, S
THAPUR R SRR, AR AR A R

—=— SH"#Z5i -m- SH*SLH
—o— SH*IRBFA R -o- SHE M

p4000 .~ SHURME -a- SHOH

22000 -
20000 - e
18000 e

JE (ppm)
concentration
>
(=]
(=1
(=}
rn
%
\

+HECo
il CO
e}
(=]
(=3
(=)
r L]
) [
A vy
A
b 1
W
% A
. S L
L |
\
[
0
\
\
4 '
\
4 i
|
|

i3

= 14000 |
>' 12000 |
10000 |

Soil

6000 -
4000

20 40 60
FIEURE (cm)
Soil depth

2 AELMF AR TR CO, REMEIEREEN
Fig.2 Soil CO, concentration with soil depth under different land
use types



34 YR, A 2R ROR ] R R A £ 23 CO, R T TAAFAER v B F o7 597

w, (HAKESN S 5B T 5 5 i AR
oL, X HCHE AR R R A, ARk
MBS BT ARTR], SH2#. SH6#, SHS#H S PRk + 1
TREE g 38 CO, W E R 3 m, {22 SH3#E
Jels/NEIE NN, AT RER O HR)E ALY A S
FATR MR, HIERUETE S IR, Iz A
KN, HA8 co, aEikm, ME - HIRE
Ry, T EEA P S RN, HAYTE S,
5 Co, M/, BHREE B ETNGE, 13 Co,
R Z A S A s sh s /N . (B i T
HAEHE R, DA AZ AR AR 2R P A9 s ) L B,
PN BRI, L 4 Co, 5Nz 738
e, WATRESHG I CO, &t

X} 6 Ff A b I FH 2 78+ HEAS VRS CO, HEATXT L
S (B 2) , 7E 20 ~ 60 cm FIGRE [, 2%+ HiFIH
AR 148 CO, ¥ 52 BBl TR J3 1 I iy 335 n Ay e 2
Kk SH3#Z A1, SHI#EEE-F-AR, SHS#HERIRIE B,
SH6#H1 SH5#1E 40 ~ 60 cm AUIREE [ FEA Y515 [F]—
JK b, SH3#5 SH2#TE 40 ~ 60 cm AYTEIE A8 b A
Ko FEJFHATREEAE 0 ~ 20 cm +3%)2 |- SH6#
SHS#IF B S BEARIR], SHS#EB MR RCHL, %
YL, SHS#HLZ T SEEibn, MG Mg i AR
AIFRAE R =R B CO, 5RA B, E—4
RACHG, BEAEIR R RICIM G B, 1 COo,
WeREBRAG, TREE REEIG I, i CO, Aok
=04, AT P9, SH2#Y SH3#TER)Z 2%
SRR, BREMAMGFAFE, SH2HETEE RKBUE
ST AR IR BEA AR B A, RN RN, AL
B AR, FM ARSI, Eal T g
CO, 5 SH3#ERIZfFTEZE T, FEURER M, XL
N, B T8 AT, L0 Co,
WREEAMZ 3 Atk sen, N R FSRY T 439
PR AR BTt A 3 28 OC HE S o AN [R] A b R
AT I CO, AFMERI . SH4# (19967 ppm ) >
SH6# ( 17098 ppm ) > SH5# ( 15054 ppm ) > SH3#
( 11494 ppm) > SH2# ( 10529 ppm) > SHI#
(6147 ppm) .
22 IE CO, MEMmRE RS
221 R EL EELKFLEE CO, RAEWNF
v 3 AR, HHERES CO, AR TN B AR I
A—F, THHEREEREFR . LR Rk,
HA&LHGRET AT 33 C, MAEHA 8 C AA.,

P2 HHERE LR 2 R S 22 S LR SR R
M, IR R AR R, AT ZE ) 1 R
R 25 C 4. 8 H iR 13 CO, W EHA A
RS, R TR ] B A% i — EAL T
KA, AT, ALK, HHEEKER
AN, ABFEWEIN S, SR NRE, HHRREEREIR, B
A CO, WBERRAL, Ui 14 CO, WML
TR AR AR AOCHE . X R E S 58 Co,
We B HEAT AR OCHE e B AT AR, 4% b R R 2 A + 4
CO, Wi 5 T HER FE ARG REGE Y 0.012 ~ 0.723,
FFPEZE RAR . 4 CO, M RE 1+ R F 1 25 1k,
MeAs, 765 ~25 C BN, 13 Co, kS +
SRR MR B e, 25K 25 C DL BR, &
HE CO, WRIEREZ FRAR . 3R — 5 w45 il 5 A 4
F BT R 2, R T 2 R B0 W I A
FHnsi, AEES I R R CO, WS I, 5
B3 W ROV AR —B, Sy —Jr T, IR AT
e ot AR Y B, U A LT
S B FE BT A3 A BE IR, DT 5 A SRR o2,
MR C 4R HHRE S 14 Co, iIkEZ A
AWEMIEAXOCR . W70 48 AXHH R I PE K
Je iR b R A AR R B, R S AR AR KA
JE L YeE 3 Co, k. AR RNAEHRE
WA R E A, 3 COo, Wk E F 225 -1
MREEREI, SRR AT A OGRS, X BB AN
BSAESAE R, IR X 43 CO, e (32 B
F2E5, HAMGIE A2 BHAD S e PR 28 Ak A2 Ak

B b IR AN, 3 A K AR et S %

24000 o
000l ~ BHECOME |

. -o LUERE
2§ 200001 s

2 lrs o
£E 18000 - =
£% T
= 2 16000 | 2055
% S 14000 | ;;i 5
4§{8 12000 | R

—_ wn
:‘H_‘é 10000 110

8000
6000 . . . . . s
S DS S
& K KK K K
RN AN SN AN
ORI D
Fisf i)
Time

B3 IR CO,REMTIRRERA HRIEN
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Fig.4 Changes of soil CO, concentration and water content with
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Table 2 Correlation analysis between soil monthly average CO, concentration and soil physical and chemical indices

TSR bR R LEP T
Chemical and physical index of soil Sample number Correlation coefficient
L 12 0.406"

K EE 12 0.252"

ALK 12 0.382°

fLERE 12 0.703"

T 20,0140 (XU ) MR *1£0.05505] (XUR ) MRtk R

224 KRR E3ARAEAEASLE CO,HFm THL
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2 CBRR)Z) , EMEDTEINSST, B
KiE CO, BAET I, T SHI#H SHA# %Y1 1L
SH3#. SHS5#H1 SHe#M T /D% %2, AP & &
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Spatiotemporal Variation Characteristics of CO, and its Influencing
Factors under Different Land Use Types in Typical Karst Areas
A Case Study of the Shuanghe Cave, Guizhou

ZHENG Wei-xi'?, ZHOU Zhong-fa*, ZHU Can-can'-2, MEI Zai-mei"?, TANG Yun-tao'-2, AN Dan'-?
(1. College of Geography and Environmental Science/Karst Institute, Guizhou Normal University, Guiyang 550001, China;
2. National Key Laboratory Breeding Base of Karst Mountain Ecological Environment in Guizhou Province, Guiyang 550001, China)

Abstract: In order to reveal the temporal and spatial variation characteristics of soil CO, and its influencing factors
under different land use types in the typical karst areas, the CO, concentration of 5 cm, 20 cm, 40 cm, and 60 cm
depths of six typical sites in the Shuanghe Cave, Suiyang, Guizhou was detected from January 2018 to August 2019.
And the main factors affecting the spatial and temporal changes of soil CO, were investigated. The results showed that:
(1) The soil CO, concentration under different land types showed obvious seasonal variation characteristics, being
higher in summer and autumn and lower in winter and spring. The annual average concentration of CO, was the
highest in October (23276 ppm), and was the lowest in January (6602 ppm). (2) The soil CO, concentration under
different land types decreased in the order of dry land (19967 ppm) > grassland (17098 ppm) > shrub land (15054
ppm) > forest land (11494 ppm) > returning farmland to forestland (10529 ppm) > wasteland (6147 ppm). The soil
CO, concentration in the forest land showed a decreasing first and then increasing trend with soil depths, while the
CO, concentrations in the other five land types were increased with soil depths. (3) The soil CO, concentration was
positively correlated with soil temperature, soil moisture content, organic carbon content, and porosity, with a
correlation coefficient of 0.406, 0.252, 0.382, and 0.703, respectively. Correlation analysis showed that soil
temperature and soil porosity had significant effects on the generation and preservation of CO, in soil. The research
results are of great significance for evaluating the effects of land types in typical karst areas on soil carbon sources and
sinks, and would provide a certain theoretical reference for investigating the vertical carbon cycling in a key karst
Zones.

Key words: Typical karst area; Different land use type; Soil CO, concentration; Temporal and spatial variation;

Influencing factor
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