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(1. PERM K F R SR FEBE, dEAT 100083 5 2. ARV AR A Y 9 2 1% Jik di S 8655, Jb 5T 100083)

FEE . +HEA LI (Soil organic carbon, SOC) 7£ & ERIKAG I P AL B HZ MR, B 3RS AE LM AT 3)
F52 0 | 386 HILIK 2 B (Soil organic carbon density, SOCD) AW & 4284k, ARG T —Fh 3 F A o X R 5 Bl
HLARMAE T () SOCD A58 71, P& T 3R 1980s—2020s KM E] T 25 1A 43 H1 20 1 km #Y SOCD 725, JEAMHT T
FRH 1980s—2020s SOCD (1975 [A] 5 o1 £ S i A2 FUAE . I Landsat R 41 1B SEAR e A2 B0 A4 850t A sz
SOCD $icHl , ¥4/ g 3T BEAL AR AR A $0 7 1 101 R 7 2%, A B 0 ~ 20 em 3R )2 SOCD W25 430, WFRAE R %
B, 2 SR X ARSI TIS B (R? =0. 55, RMSE 5 2. 19 ke/m? ) fE T4 Rl (R? =0. 46 ,RMSE 24 2. 36 ke/m*) . X4
IF XS SOCD 520 3, S 2 s A= Oy A s 3 A - S8 DL 0T 40 il , 5 380 SOC RIS 5 B 7Kk %o
KSR HAER 38 B KA AT soC LR, @ 'ﬁmminjzﬂﬁpng&wEL T IRIE , B A B
25 0 5 ST B A B T A — B (R? =0. 69, RMSE 4 2. 01 kg/m?) o BFFE45 5 b [ SOCD ks i it 4 5 40 b7
AL T BR2 RS 3T bl SE R T HERRIC D RE , STELE 5 XU B AR ELA S S X, A B TS
gl & BRI A S BT
E4IR . BHET YL Y FEHLARARERY ;23 (B) St mbas 2B fk
FESES: S156. 1 ERFRIRAG: A X EHS: 1000-1298 (2026 )08-0308-11

Estimation of Topsoil Organic Carbon Density and Its
Spatial-temporal Changing in China

WANG Xinting'>  SU Wei'”’
(1. College of Land Science and Technology, China Agricultural University, Beijing 100083, China
2. Key Laboratory of Remote Sensing for Agri-Hazards, Ministry of Agriculture and Rural Affairs, Beijing 100083, China)

Abstract: Soil organic carbon (SOC) plays a crucial role in the global carbon cycle, and with the
influence of global climate change and human activities, soil organic carbon density is constantly
changing. A soil organic carbon density ( SOCD) estimation method was proposed based on climate
regionalization and a random forest model. It also developed a SOCD product with a long time series from
the 1980s to 2020s and a spatial resolution of 1 km. The spatial heterogeneity and evolution patterns of
SOCD in China from the 1980s to the 2020s were analyzed. Using Landsat series satellite images,
elevation data, meteorological data, and measured SOCD data, a digital soil mapping method based on
the random forest model was constructed to estimate the spatio-temporal distribution of O ~20 cm surface
SOCD in China. The results showed that the prediction accuracy of the model considering climate zoning
(R*=0.55, RMSE was 2. 19 kg/m’) was better than that of the global model (R’ =0.46, RMSE was
2.36 kg/m>). Meteorological factors had a significant impact on SOCD. Increasing temperature would
accelerate the metabolic rate of microorganisms, promote the decomposition of soil organic matter, and
lead to the increase of soil organic carbon release. Precipitation had a direct effect on soil water status,
and suitable soil water content was conducive to SOC accumulation. At the same time, through
verification with the measured data of the Heihe River basin, a high consistency was achieved between
the model estimation results and the measured data (R =0.69, RMSE was 2. 01 kg/m”). The research
result can provide a scientific basis for the accurate estimation and analysis of SOCD in China and it had
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important guiding significance for optimizing agricultural practice, improving soil carbon sink function,

and realizing the national “ double carbon”

goal, which was conducive to promoting sustainable

agricultural development and ecological environmental protection.

Key words: soil organic carbon density; random forest model; spatial heterogeneity; temporal and

spatial variation
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Bl 4 BRI AL B2 AR A R B AL A 1R )
H 2 ™ 2, B BRI o B2 OGRS,
SERAE S il b P2 1 B B 2H B = A A - SR O Y
Feah, Hor, A AR (SOC) & & 7 3Rk 1Y
50% VA I, J& T SR ORAE P I B2 A o1, AR L
i fifi 12 ( Soil organic carbon stock, SOCS) /N8
Xt KA COMRBE =4 e m ' 2 T 4%
T A7 EAT 2 R T 28 28000 VDR M 1 22 4 0
TEAE T, MR 8 22 (98 R AR S6 T SoC

T, T AETE S AR R AL FAE R, 42
Bk HEA UG R I B R Rtk 5 3h
AT BRSOV, (BRE
AR A A 20 CiRBSUE 45 ) (BB [ BT IA S Ak
NN CIRA B A Z R A L) R T sOC HA &
BRI A LA 525D BRI
W, SRR AL 2R ™ E B AR Ml 2B 7 T
etk thEERHER E AR RS WA =EXK,
Holith 2B 25 22 G2 (0 ok it VRO B 3 AR 0T 42 35k 1
W EATAS LR T VR X A DK+ b PR
Bk DL SR A SR R S0 0 i Pk A, R A AR TH
SOCS , 5B TS F it Th- 5 Al 3™ i 0 H AR, B
FRIC RS, SR, T v [ 52 2 ) b B B N 227
AR , A LB % B (SOCD) FEA [+ DX dsl )
25 XY SOCD RUMG L mim Pk, 7Eid 2L
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A IR ARFFAG T SOCD , Fill e KU X2
1 TR A PR
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Bt B2 A AN 2 A B A5 A 2 255 28 ST A ALY
By 132 1) I ( Digital soil mapping, DSM) £ A | A
FERR NS HERNZ 5T SR E B A )40, E
ST R RBBE SR SOCD YR 43 25 1k
Wt 7 A I TR B BILER % > ( Machine
learning, ML) 3L A7E 2GR 832 W H , DSM 5%
R 2 RS 25 SOCD A3 A S 7 T M A T 4 2%
e, JE B TR R N AT SR 4 BRZ

ARROUAYS %" 5 MINASNY 21100 (i BiF 5% 3% 5 ]
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J¥ b MULDER 5" i it = 4E43 A i L ag 25 > K )
W5 [ KBl SOC 43 i, ODGERS %12 45 i 1
2% RN FH T e e LA K i RUBE /Y SocC
IACAELE, REDDY 45 i 3t B8 45080 7 BN R 4
S R P 2R T DG A R M R B T R XSRS
Shy G TR A DA A 39 o R L [ AR S 4R 1 AR
P, RS T HEE  (H K28 DSM i 55 k4
HYEREERT ], SOC Hl K sh S M kT &, H
PIXT SOC B AFE IR £ (HR 2 TEfEE
R X B 28 R G | ZHOU &M A5 T
i M A B BRI, SR SE A A B = X SOCD
WSRO, LT/ T il S AL AR
W% SOCD Wy, Lok, o E B &2 28 L2 H,
SOCD SE PRl B ik = 34 i 1T SOCD Ak 5 xfE B
DA 38 5 A G 98 58 B ) B X R Yk 1 7
HIE 5 HR TS5 B8 SOCD FY 48 [A] 4 42 1 Fl
AR SEVE ALK A7 T8 0 0 2 8] 43 5 A SO SE IH 7
(RRZI AR AR v VS, LT B I A Pl
BRSO 30X T e o D i A S R R - R
TPk R, TGk e Pk, O R b SRR
SOCD [y )43 53 Al 45 A8 A i Hrad 7e JE i, 25 1
frik , AT AN BT SOCD AT T K5, (1
TERREE K] 5 SOCD A% AT SR AETE LA
TRMF R OB 5T 2 5 AR X Rl e s
] R, e = 4= [ 9 [ 9 s ] 371 SOCD 1 3 25
ARSI, QBUA BLRIK 2R 7053 A A5 XX
SOCD [, T 35 HURS B Az BR ., @Sk = 55 43 BF
R AHEFAE) SOCD 7= i, X DL SR i ik i) +
e,

ARSI L DSM 4% A B 1 A 43 IX B AL
FEAK ( Random forest, RF) ¥ K5 0 il B A1 40 Bt
1985—2020 4EH1[E 0 ~20 em 2)2 SOCD 25 [1] 43
AFFAE FIAE A3 b R 4 BRI AL B ik 3R T
- SRRV B AR R BRI ) | B S 8 A SRR

1 HREMEBER
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J5 | Fr g Fyb st RV AR A, A VS 2R TR A
SREEE TR, FRAEMERE KX 5
AR R B RUK A S R AF o R AL 3
BT PR 5, 7 e I E A AR Y FE A, v L
DAY il DX DU A R A A, A X P B L T
ARTEH B G BRI A | R IR AT AE 6
AREN P E TR AR AR A8
+ B4 FEEE SRR 12 K AEAs IRl R
A G ) DX ARRAE [ b 2R R 2 AR A
B B ARG, R EEHER B AR RZIE
F AT 2y | A 3 ] AR £ A Tl 3 3%k soc
Y5340 FASA P A T S 52 e, ST DX Bl 1 (5
T H AR B IR b 1] i 55 3 GS (2016 )2935
T o 2 P A RS 1L T 20 I

Bl BrRXE
Fig.1 Study area map

1.2 HiRER
L.2.1  AHLBRFEA R K s

I £E 1980520005 ,2010s L 3 1] SOC FEAS %K
15 ,1980s B SOC Hirdh ke [ 4 [ 55 — Uk 4 ek £ it
A Fp g ) T BCHE 7 (1980—1996 4F) (htp: //
www. geodata. cn) . 2000s B9 SOC (¥l =2k A T
2010s [ i b A 25 2 8 ok 5 L B0 4R (hup: //
www. cnern. org. cn/ ) , 8 if IS A B R ) SCHER Y
e s PR 2R5CAR , [ 25 5 AR G I i sl # e 7—
B4 ARG IR AN B B B 4R . 20108 1Y
SOC Hedliok A T [ £ 28 A s M % (2010)
(https: // www. resde. en/) , IZEIEEIL T P [H + R
PR AR b R ) g i 0 H B AT B - 58 ) T R
FEGE o S PR A Y S SOC B B B ik
AR SOCD AFEER Hor Bdla e I T i 2 =
WA 85 K E G F & (hitps: // poles. tpde. ac. en/zh-
hans/)
1.2.2 EREGER

RS ZLTIETE QS RSP R PN SRS ES
I b o 98] £ Jmy 3K 5328 %5 1Y Landsat 58 471 k0000 T2

B A3 HER A 30 m, 265245 5R IR T GEE -
77 OB T A O SS # R = T AR
PASEELN e KR 42 (0 e R T3 gl
(13 RS B 7 T M 1985—2020 4RI SEREIT B, ¥
& Landsat 4  Landsat 5 Landsat 7 DA & Landsat 8 3&
4 W PA, 7E GEE =it & LXT Landsat [#153#
AR E bR RABLIE UL IE 25 = FOGTE 5 4
RSB 38 BEHLAAE FNGE T 1m0 5 20 A i o
B BOCIE S AR bR € R &, A Landsat 5215
A H — fk M 8% $5 %0 ( Normalized  difference
vegetation index, NDVI) | 34 5% #1 # 8 %X ( Enhanced
vegetation index, EVI) . 1 3 I 3 #i #f $8 %4 ( Soil
adjusted vegetation index, SAVI) Fil i i b 3 7K 45 %%
(Land surface water index, LSWI) %% i +5 811 &
E2W|

NDVI :p/vm “Pred (1)
Prig +Pred
PNiR ~PRed
EVI=2.5 (2)
P + 6Pk =7 5P, +1
PR ~PRed
SAVI = (3)
L.5(pyp +Pr +0-5)
LSWI :pNIR ~Pswiri (4)

Pir +Pswir
K p LA B SR
Pre—ELA B
P e Wi P B
P s —— LT AN B 1 R
1.2.3 ) EdE
A b ) TS A T T iR 2 A ) - B
AR FET Google Earth Engine [ 335 709 5
Landsat 52 1% W /E 17 v B 2 4F - b 5 55 5 4k
(Annual China land cover dataset, CLCD) , %5 [0] 43¢

30 m, £ 7 1985—2023 4 H AR - A T2
RER.
1.2.4 HEESE

I S SOC JE Ry H 2 H &, Bl ke I T
rh E R B IR IR R AL S R T B (https: / www.
resde. cn) 1) DEM =SR2 5, 2 B4R 3L T BT IR
SRTM V4. 1 $4 28 5 K #F 2R B, 25 18] 43 Bk %
500 m, BRI WGSs4 WiBkE, L DEM % 3k
EICHIE 7, FIFH SAGA GIS HiiAs 8.0. 1 (https: /
saga-gis. org/ ) "2 1Bk FE (Slope ) WX [ ( Aspect ) |
= FE ( Elevation ) . # 1 flf 2% ( Profile curvature, Pr_
c) . HiJE ¥R B 48 %4 ( Topographic wetness index,
TWI) . LLABA S ( Analytical nill-shading, AH) i
PX] 2% 5 1HT ( Channel network base level, CNBL) F
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TATIE X 4% B 2 ( Channel network distance, CND) %5 8
FHIE 40 . SR FH T SRR A e A WA 25 B
25 [B) PR G — PR R 1 ke, SEAS [R) B9 45 1] 1)
23 A —Ftk
1L.2.5 SR8

A3 ( Temperature ) F1[# 7K ( Precipitation ) (4
KU T K MR R G R E R O Chip: /
www. geodata. cn) ,IZELIE 43 0 E 1 km 43 PER
AES AR A (1982—2022 4F) FIHRE 1 km 433
FAR[EK BRI (1982—2022 4F) , 25 (0] 0 B 445
1 km, “UHREE & A VBRI T4 R
& AR, B C R HE s H oK
Bl AT B 26 AR 8], A0 mm,
1.2.6 -LHEE

Hh ] - A LR Bh A LA 2 2] Bs A R
F Dryad (https; // datadryad. org/) , 1% B4 5 F) FHAL
M HAR ) B ERHE 1980s—2010s FFEAE )2

SOC N HBR R R sh828 4k, L3RRI
T FAQ SoilGrids ( https: // soilgrids. org/), M
SoilGrids250m v2. 0 % 4ff 45 v T 2 b ek b A i
(Silt content, Silt) . AF#7 & & (Sand content, Sand)
FIKRL 7 1 ( Clay content, Clay) 55 %5 [A] 43 H K N
250 m B LR PRI o R S R R R TR A
F 1 km, SAFAE Al —EE, %L BA 2R
JERIRG  ZEHEH T 0 ~5 em 5 ~ 15 em #1115 ~30 em
33 BRI, T 31550 ~20 em 19 Silt ,Sand F1
Clay FH: ) L0 ~20 em YR JE Clay &8 A1, it
X W)

Clays . Clay s . Clay,ss, (5)

4 2 4

o, Clayys | Clayss . Clay sy,  Clay,y, 53 5 %5 4 + 45
WEO0~5em.5 ~15 em 15 ~30 em .0 ~20 cm G
[ Clay &6,

TR AR AR AR 1 R,

Clayy,, =

x1 T RAVBEZEEGENEE

Tab.1 Covariates used to predict soil organic carbon density

W54 ( Elevation, m) 500 m Static
YEPBE (Slope, (°)) 500 m Static
1] ( Aspect, (°)) 500 m Static
W T ?BEBHH&( Profile curv.ature, Pr_? ,m™ ") 500 m Stat?c
W 48 44 ( Topographic wetness index, TWI) 500 m Static
37 LA 1 5% ( Analytical hillshading, AH, (°)) 500 m Static
] S ) 28 FL Y 17 ( Channel network base level, CNBL, m) 500 m Static
YA 38 ) 2% 5 7 ( Channel network distance, CND, m) 500 m Static
BT 3% ( Temperature, Tem, °C) 1 km 1985—2020 4F
[#% 7K f& ( Precipitation, Pre, mm) 1 km 1985—2020 4
K 4 & (Clay content, Clay, g/kg) 250 m Static
T+ AU & iE (Silt content, Silt, g/kg) 250 m Static
E Vbt (Sand content, Sand, g/kg) 250 m Static
31k 2% F A B H5 54 ( Normalized difference vegetation index, NDVI) 1 km 1985—2020 4F
e HATR A 455 0 ( Enhanced vegetation index, EVI) 1 km 1985—2020 4
+ A 15 HE B Soil adjusted vegetation index, SAVI) 1 km 1985—2020 4F
o FAKAAAEEL(Land surface water index, LSWI) 1 km 1985—2020 4F
HAl + 1 F] H ( China land cover dataset, CLCD) 30 m 1985—2020 4

2 MARFE

2.1 TEANHRSEIEEiRELEGR

H1 T 1980s - 344 ok A 5 — Wk 4 [ 9%
A, B A3 T R TR R A — 2, I BT soc
(AR Ak 38 R ESEI1),2010s B0 Sk IR 1 (P
T FRE) LR LR A 2 AR SR R
FEER 0 e —PE RN S0 XX 2 A 3Bl AR Al
FH R EKAF v. 4.2.0 1 “mpspline2”v. 0. 1. 3 fufl 54
T RURE 25 R, A 0 ~ 20 em HIERZHHE

FELOF 1 280 lambda {# FHERIAME 0.1, FHARK
454 SoilGrids 2. 0" 4R HEAY HEFRBE BE (kg/m® ) LKL
1A E 43 (% ) 155 SOCD (kg/m?) 7 430N
SOC x BD x SD CF
P -l ) ©

AXrh SOC——HIFHYRE &, %
SOCD—— 1A LR kg/m’
BD—— IR E ¢/ cm’
SD——HHEHE  em
CF—F5E T E LA 53 He ], %

SOCD =
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2.2 REHSXERNE

STt [E SOCD Al 55 iy i afh M, kT IR AN
WK 22 S tbAT 1A X, AR IX IR B TR AN
R K A AR50 43 1), B8 B RO [) S f 45 14
SOC BN, 5 EZEME Z DR T4
bl , A0 XX BB B 4 b A B2 U X SOCD 9 32 35
i), Y /A AU A A B ) B 8 oo DX i, b Ah,
A DX R BB A SRR AR AT B A S 6 ABE TR i £ 52
M), S ARHASE 78 FE AN W) A48 45 14 T 1% Tl B fin A2 e
MG TANG 2578 (5%, 76 B IR A S0 X 35, LAAE
Sy B K B ( Mean annual precipitation, MAP )
400 mm 1 4F S £ i & ( Mean annual temperature ,
MAT) 10°C Ky B{E, & 3 E R [RIHBIX 9 SOCD i
H A0 3 ) X B PE 22 . W R AIRAR PR A8 S 5%
M), SR FH 22407 5 S TR R B A B Bl | o v e A e 22
SRR 4 AWK B X (MAP K F45 400 mm,
MAT K T4 F 10C) | 2P X (MAP K T4 T
400 mm, MAT /NFZ5EF 10°C) 2T 5 IX ( MAP /)
T2 F 400 mm, MAT /NF4EF 10C) Al +F2IX
(MAP /N T2 F 400 mm, MAT K T4 F 10C)
(E2) . £5%F HHEGEE 0 ~ 20 em BB SARTIX
A3 HIEESE T HRL Y SOCD Al AR X — 43 [X 3R i
B FE R 404 Bl S A A5 A X SOCD 43 F S i, MK
T 5 A A R 6y Xl o7 e o S 2

B2 Adgirsorx
Fig.2 Climatic differentiation zones
2.3 ETRESRENFHRERN TEGNRE
EHE
AR 4 AR (E 2) sk T 5 X
TRIX I X AR T RN 2 ER)Z 0 ~20 em /Y
SOCD fhBALRL FEREAS M4 X, 73 54 1 4%
B B BEALRRAA A= BRI B AR 22 D SRR ) i DA
4 0 TOOI R 1 R ) RS PR SR T T LA
TE—E R EE AR BIB 1k LG H B DR SRR Y 3
S5 R IF T DL 2 Pt Bz A fe 1y, AL

JEMFREE U e 5 IR S A S, R REF
R ELA T A2 o 2 RS Xk SOCD 47
e wdit,

FIF Scikit — Learn X} RF #8347 T #5481
oA, & T AL B AR RAE 4 L 91 AR B R
JEAE 2 B param _ dist 7 8L E 0 Bl AL R
( RandomizedSearchCV ) , 15 2| f L S K4 & VA HE T
B Y 22 SR PR e, PP AL R bR A 4 T R
(R*) M 77 #4352 (RMSE ) , ] joblib #% =X {77
AU BB EAE GEE V- & b, T
& RF BB T B A BIESE XY SOCD 7K

3 £R51e

3.1 TEAVBRERRSIT
3.1.1  HHEAPURAEAS S SRR

FEAS JSBUE SUR T55 Rk ey Bl b 25
RO RO R U (P R ) I H SR Ak
e E R, 3T LR 5 3R ERAE 9 746 P E
SOC FEAR s, RAEIT (] 43 A 7E 1980—2018 4F, Hirp
1996 4EFiFEAS SR/, 2010 4F 5 FEA S BUR48
%, Bt % i b A AR T R ) FE AL, XA A A SR Y
HAARBE B N, O T Hh I SOC fiff it (1 B 58 .38
Wi ,2010—2018 4[], SRAE SR G 2 AR HR
FEREE T 4 000 4>, AR A B 5 10 2 2R A
AFIA]

JIFA B REAS S5 SOCD R TESE 43 b 45
k2 frox, M 2 AT%1, SOCD 4 0.001 5 ~
26. 584 kg/m* , ) SOCD M 4. 152 kg/m* , bifi 2K
3.253 kg/m*, 1980s SOCD (n =2 447) ¥ 1{H N
4.033 kg/m*, b #fE 2% N 3.364 kg/m’, Fx /NME N
0.046 5 kg/m’ Fl i KA{H H 23. 149 kg/m*, 2000s
SOCD(n =3 092) ¥{E K 4.261 kg/m*, brifE 22K
3.264 kg/m”, it /IME 4 0.001 5 kg/m” Fldpe KAE M
23.746 kg/m’, 1 2010s SOCD (n =4 207) ¥J{H K
4,140 kg/m*, brfE 228 3.177 kg/m’, F/ME K
0.100 5 kg/m’® Flf K{H K 26. 584 kg/m’

SR, o E SOCD H % # L FHi#a3, 1980s
2000s F12010s [ SOCD (“F-HIME + brifE22) 3510
(4.033 £3.364) kg/m* ., (4.261 +3.264) kg/m> Fl
(4.140 £3.177) kg/m*, 2000s SOCD (7.525 kg/m*) [t
1980s SOCD ( 7.397 kg/m*) Hl 2010s SOCD
(7.317 kg/m*) ALK

SOCD Gt Hrs i 3 fws, MK 3 A
Bt I ]S, SOCD KR A 114 v 47 %5 ( Median,
Med ) F1 55 — PO 4337 % ( First Quartile, Q1) 7£2000s
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Tab.2 Statistical characteristics of soil organic

carbon samples in different periods
e w/ME/ FWME, ®RE, bRifEZE/
ETJ',E;H g(ﬁ 2 2 2 2
(kg'm™") (kg'm™") (kgrm™") (kgm™")
0.0015 4. 152 26. 584 3.253
0.046 5 4.033 23. 149 3.364
0.0015 4.261 23.746 3.264
0.1005 4. 140 26. 584 3.177

2T 9746
1980s 2447
2000s 3092
2010s 4207

F12010s A Frssafn, 2681 SOCD &) {8 F1 25% K H
1EX 2 AN B BT, 8 = Y 43 v X ( Third

Quartile, Q3) 7F 2000s fx i1, 7 BIZ B B 75% 1)
SOCD K¢ SHE =5 T 1980s 1 2010s HYAH N {H, 28 5
FEUAE 2000s BEA T B, {H7E 2010s XWEA ETFF, %
AR B A 1R 3 A 4 B N AT BT D B,
(Skewness, Skew ) 28R BHEHE 73 A1 09 A X R 7E
ANIE A B84k, 1980s 1 2010s i B 45 w5 , 2390
k2,32 12,59, FHHIX 2 AT () KIdiE 43 A B R
R, WEJE (Kurtosis, Kurt) A 10. 25, 7F 2010s i} #44
)| R AI N R € i TE AN B S | B N0 =2
0, AR (I B H B R AR

3 RIS A B 5 8 A

Fig.3  Correlation of optimized features for SOCD estimation

3.1.2  HHEAHUBRAEAS S RRIE

F AN [7] o AN [ b A R AE 19 SOC B4 , 7 3
PEZS A B AR AE AR 4 Fras . DR 4 AT DA
F) BEA 0 A 5 B0 A DX M R e ek 2 S
PR A FE AR T o A e AR AR 07 I | 7 e 3 LA
KRR, FEALER Y SOC REAS S B /b,

K4 HHEABUBRREA 525 [ 5046
Fig.4 Spatial distribution of soil organic carbon

sample points

ARAL R D X3 5 Ml BB ARG , SR o3 2 A F
B AR TAEYLY R BRI A Nifiest SoC
TR KM AN T 3l , IR LARP DI

Ry F2 0 A 5 = (AR AR A 5 A B
B S 7 A Wi A 48 e iE T soc B, 1k
Ab ZRACT R B AT HEZK A% 1 N B A I B A B T
A A AT, REAE RS T 4 i A WL JE e 2%
SPRUE T A B AE B3 RS e A6

VG R SR 2R P 35 b IX ) SOC FEAS st 55 Ry 4
P R IX 22 o L RN Fe bR AR 2 RETE
AR 25 R A, H 22 i e i Rl R TR 2SR
EBRGAT IR, £ 5 R T R
(R A T AR R R ARk S LAY T 2o ad K
[i] {4 o i 5 A, 320 T A A - 338 1R A AL RRG 1) R
SRR o AR B DX A IR B Vi, SRy I BRHT R RUR
X, A Rl AP SN TS RGeS KRR
NG ARES ARG AW R AR K, A
T soc B, MELZ T, FEdLEH X [ SOC FEA
SN B, X R 2H P TP e b X 2 o 1 2
R T 2AM%, B HOK I 522, it 5 Fhi
AR e B 4 S A WL AR 18, SOC
i A
3.2 1REVEREITM,

SOCD 4= Jay s 7R 43 DX FHIINASS AR J3E 4n 11 5 or
7, SOCD i A AU ZE 43 X HT R4 0. 46, RMSE iy
2.36 kg/m* (&l 5a) , 4rXH#HE SOCD R H 0. 55,
RMSE 4 2. 19 kg/m* , H:rf1 R*34 111 0. 09, RMSE F#{I%
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K5 AR XA FRS 32
Fig.5 Model performance for global and partitioned models

0.17 kg/m* (& 5b) ,

£ 0 ~20 em TIEVREE I, SOCD Tl AL A R?
4 0. 43 ~0. 59, B EUR RS A SOCD Al LA
5520 {8 (8] A7 AE A AR G PR, SOCD Fi il A5 Al
RMSE 4 1.87 ~2.74 kg/m?*, 7E A [a] S5 IX #E 47
SOCD 1 B i}, 2+ 2 X 3 (& Se) (R* =0.57,
RMSE 4 1. 94 kg/m® ) FI2- 383 X 38 ( /] 5F) (R® =
0.59,RMSE Jy 2. 74 keg/m? ) fli 845 B A0 T 52 X J5,
(F 5¢) (R* =0.43 ,RMSE 4 1. 87 kg/m”) FIJEIH X
(K 5d) (R* =0.48 ,RMSE 4 1.90 kg/m*) , X—
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Fig.8 Relationship between air temperature and soil organic carbon density
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Fig.9 Relationship between precipitation and soil organic carbon density
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