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Estimates and Affecting Factors of Soil Organic Carbon Storages in Yunnan-

Guizhou-Guangxi Region of China
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Abstract: Soil organic carbon (SOC) plays a key role in the terrestrial eco-systems. However, there is a large variation in SOC estimates at
regional and global scales. In order to improve the accuracy of SOC estimates, the SOC storage in Yunnan-Guizhou-Guangxi Region of China
(include Yunnan Province, Guizhou Province and Guangxi Zhuang Municipality) was estimated using 798 soil profiles and 1:500 000 digitized
soil map, and the dominant affecting factors on SOC density were also discussed employing stepwise regression and path analysis. Results
showed that the SOC storages estimated in the 0-20 ¢cm and 0-100 cm layers are 4.39 Pg and 10.91 Pg, respectively; and the corresponding
SOC density are 56.2 Mg*hm ™ and 139.8 Mg*hm >, respectively. The mean SOC density of Yunnan-Guizhou-Guangxi Region is higher than
that of China. The environmental factors Cincluding altitude, longitude, latitude, annual mean precipitation and annual mean temperature)
soil parent materials and land use could explain 37.9% and 30.7% of the variability of SOC density to the upper 20 ¢cm and 100 cm,
respectively. The environmental factors are the dominant affecting factors of SOC density. The effect of temperature is more important than that
of precipitation, and the temperature and precipitation mainly vary with altitude and latitude, respectively. Except for temperature and
precipitation, there are also other factors varying with altitude, longitude and latitude significantly affect SOC density. And the effects of other
factors are more important than that of precipitation.
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Fig.1 Geographic location and landform of Yunnan-Guizhou-Guangxi
Region of China

798 AN SR g 1, Horh AT 265 A bS] g (b
A B o, iRl E L gk ESRRS
(genetic soil classification of China, GSCC),798 > +-Ff
3 JE T 304 A L8, 60 AN ESEAN 26 S H LI
T A ST b g R A, Hh R g
AL IR ORRAE S B (R SR,
o 698 AN A 45 R BE R b R H O AE
A EHE Ok B R AR X 1:50 7 R
(19900 BT M4 1:50 /7 TIEE (19920 F1 = 44 1:50
7 HEPEI(1992) . 858 B 1 o B s R e T
GSCC, /MK LE .

DEM $4 % [ 18 5 35 alt i B A5 8 R 45 4 [
1:25 )7 245 2 C1995) , #itA% K/ 100 m x 100 m. 4F
SR AT 3 B A O ok B B AR R A B
ARl AR IR -5 A X R 5 B e AR AR A B T
JZ T £ 38 T H 5E BT 1 000 mox 1000 m A A% 2 s
(20040, A 1980 ~ 1999 4F [¥ 4F ~F ¥ fH. F| H
ArcGIS9.0 A 15 (0] 73 BT S E N DEM A% Zic s v
BRI T AR B, AR AP 3 1
[ERp A € Rl | B N e TR SN ke B i e v RS B
P
1.3 SOC fitr Al 5 J %5 B o3 A 4Rk

1 e SCERE 14 100 28 2T SR 118350 1T () %k
BE, KL E N 0~20 em, TIEFITHA 0 ~ 100 cm, X
TBAT A A B 1, SR R — o i e
FAR 2 PR R B ARG R R T Ligse &
ML AR Cpedological professional knowledge-based, PKB)
(1 75 S 1000 - g ) T K E ATk - R



2316 7N 58

F} 2% 29 &

F2, RS T T s B AR e % s
FERD A] SZHL SOC %5 2 1 2% W) 3k, I Bl HH ke Al 55
SOC fiti & A THIAR INAL SOC %5 & . B& T GSce, Mt )&
B2, DA SRR b5 B BE BT AR SR A 3 Rk
FORYETH 55 4% 1 33 S AR 4 X TR BUINAL SoC % /%
Fifit o
1.4 GEilorir

FH G A SPSS13.0, 2K H1& A2 Al U5 77 1 A
AR5 T T7 70 5 LA R BE ORI O U
S 698 A TS H AT 2 M TR I B AR B
R () VPSR COVETFHBEN = (mm) &
J&E o) £ B (o)l A RE AN = R Y 2L 3
TREFURT LA F 75 2R 4 R i, SR WE AR R
FLIG A AR ) T A P 0 B 08 4% 32 S i - BE S AN 1
HR ] 77 AT 1A 73 A7, oA 12 Fhopl - BE TR 9
0 b L T2 by = W Nl o R P S = =T o
HIT A SOC 5 Ji& 5 1F (A& 70 Aii , &0 8R4 5, i
TIEA AR .

2 HZR5IE

2.1 LIEA PR B LA

FIH 1:50 J7 138 B G vk 1 8 e b X - 338 )
ALK 78.04 x 10° ho?s o = 44 X & [E 4 i A1
(80.64 x 10° hm® ) 1] 97% . &+ 22 #1335 i SoC
SR8 4.39 ~ 10.91 Pg, [ AR INALE 34 SoC
B N 56.2 Mgehm > Al 139.8 Mg=hm*; & -
JZ SOC fifi 1 o - 458 5 1 1Y 40.29% (3R 1) . 5 Sk
L1380 1: 10007 4 ) 358 P ik 60 1) 4 AR LU 3L, 1%
i DX A B AR 2 oy A R IR AR 8.49%, 11
HII SOC fi 72 o5 42 H SOC = 1 12.2% » SOC % &%
LE A [ IS 3 {E (96.0 Mg*hm ™) i1 45.6% : M X 35
K FR T X 3k SOC 25 FE AR T AR AL b X
(1T 34{E.(189.0 Mgehm™2), 7 i 4 [ 55—

X IR 26 A 12K, 15 N ARTH RS,
b7 S IR AR 1 99.29% , F A A THIAR AN SOC % 5 e fith
LR 1. 4088 SoC it = i v bl dse K, o 4 X R i
I 219% AL {H SOC 2 B H A XA 7K AR 9% ~
15% s AT I+ it B 4 X 15%, SOC %
A XI5 7K - 15 26% + B KR A3 R 21 S8R B 48 45
10% 747, S AR5 SOC % A A X P K P11 1.5
%, M AR LR BRI G T2 X V38K K FE 1
SOC fifi 2 2= X it & 1) 8% , T3 1f SOC % &
A DT IK 8 17% » 1 Z E HE A X P34 K
1% 8% 5 (0 L HI AN B Ay 4= X 38 B B Y 9%, 15 i

T S0C % FEAL A 4= X P38 7K P 1 509% 2247, 2 soc
i A A EE R 4.6% .

XPEESEEHLIX 2 128 soc HE MM 4R
SCHERC 12, 13 0 8 04 B P 2 A — 8 I 22
(1), WX JRET 38 1 217 38 SRR (1 1 SoC %%
FE Al S 25 S Sck0 12, 13 465 5 A P I (E L
BRI 5 T GV I AR L IR e S AR A 8 1) A 5
Sz 1Skl 12, 13 ME S A B AE, 4
P39 1 2 £ LA BT 2 4% X i Ah 5 45
RIACT 3kl 2, BUEHEE R XS L8Ry
AT O IR G 4T BB AR b, AEARTF ST X
1 20 A TR A A Y s 2 L AR
26.4% ~ 52.9%, SOC % LM H 45 R 5 2 EH 1
VIS = P2 N NERTITE v S oy o N N v N e S
A AEAHE SR N I A0 AR o 4 A Y 28 L
BlAE N AT 10.5% 5 SOC %5 B I Ak B 245 S 15 4> [ °F
PR ZEBK
2.2 TIEEAHURRE B AT

e R 1 ) T 1) SOC % B 2 1] 43 AT R Ik
FEAARARL, ¥ H A B 5 0 DI R A8 . 3855 1T soC
PE AR R A3 UL 2. 2 AR P A BT L X SOC
J55 bl et X R AR i, S b R A, AT L DX
(R 23 M X R AR 23 1L 4y SOC % FE ik . = 4
IR 2 B e i SOC 5 8 38 3t AR 1K, B AL 3850 43 s
X SOC % JE A mrhh, e M X K 2 7 4 X P34 7K 7
PR . B s I SOC 2 B v 1 15 IR A 52 B0 v i 28 A
) 23 AT7 5 T JB 0 /N 38 43 b X CGRE ST 7R 7K ELA ) 7K
ELER A X D SOC B BEAr A B A 415 ) P4 SoC
25 P G G 3 4R R I A D e R R, R
H VG R b ES 7 SOC 5 B I
2.3 EREEIA A B RETURA - R G - 3 L
B ()5 )

A2 A2 (AR AR 5 7 7 1, R 51X 35k
698 ™ HAT jili L BE AN L 3 B 7 A5 B g )
[HEAT 20 B, BRAT M SOC % P i F 2K+ i T
IR RESY RN o S T B I KE SR S S TR ]
AFAERE SR A A DS PE (3 20, LEHEAT (1A 29 BT 1 7T i
IR RIS, K FH B A2 (B 40 # AN BE AR L 25 5%
Wiy LA 5565 SOC %5 52 (1 Dk ok /N, DRk, 2 R &
A ENA 23 BT b 5 AN BRES R 5 R b BE TR R R
F 75 2 SOC %5 FE 1R 5% W K /AN, 75 R HL I8 A% 53 B 75
0 B R R T (M DT R /N AT LUK

KB A [BIA 58, R H € RECLL AL 5 AN RS
BRI 7~ b R JIORH H R 5 506 SOC 5 FE IR 52 K



8 K B A U R X I WL i B e DR A 2317
F1 EREHMXTIEGHKRCOOBEMEE
Table 1 Soil organic carbon (SOC) storage and density in Yunnan-Guizhou-Guangxi Region of China
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RN 0.71 0.16 230.1 0.48 681.8 - 247 .4 6.7
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Fig.2 Soil organic carbon (SOC) density to the upper 100 cm in
Yunnan-Guizhou-Guangxi Region of China
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Table 2 Correlation coefficients among altitude, longitude, latitude, annual mean precipitation, annual mean temperature and soil organic carbon (SOC)

density in Yunnan-Guizhou-Guangxi Region of China

AR FTHBERE AT E913 4z SOC #2020 o SOC # o - 100 em
R 1.00
AP K B A -0.64"" 1.00
RSP B -0.91" " 0.58"* 1.00
ZE —0.72% * 0.54" " 0.47" " 1.00
2 0.53"~ -0.57"" -0.74% " -0.217 " 1.00
SOC # By 20 am 0.48" " -0.16" " -0.50"* -0.26" " 0.26" 1.00
SOC %0 - 100 em 0.39" " -0.07 -0.36"" -0.28"" 0.11°" 0.87" " 1.00

D * x RRIEEFKF N 0.01
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Table 3 Results of stepwise regression analysis of environmental factors,

parent materials, and land use contributing to the variability of soil organic

carbon density in Yunnan-Guizhou-Guangxi Region of China
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Fig.3 Path diagram of the effects of altitude, longitude, latitude,

annual mean precipitation and annual mean temperature on soil

organic carbon (SOC) density
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Table 4  Decomposition of total effects of altitudes longitude, latitudes annual mean precipitation and annual mean temperature on
soil organic carbon density in Yunnan-Guizhou-Guangxi Region of China
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