$78% H M Hi L o2E R Vol.78, No.9
20234£9 H ACTA GEOGRAPHICA SINICA September, 2023

2000—2020 F H [= P tth T Wk fig =
B iSIEm g E

EEEE A ERE R 2L RER, UL,
AT 8 BLARTLH KRR BRA

(1. R R R M B 8 R 40 TR AR SE o0, i 430078 5 2. R L i A2 (R )
P9 SR GRS ] BT A RE W 5 2 [l s TR AR AIE R0, I 4300785 3. L A2 ()
55 B TR B, BRI 4300785 4. W1d64E FHARSEIUT (R B AL, IR 4300715
5. WAL R FR I Sk, BUI 4300345 6. T ARE IR ETSE B, )M 510045
7. R B2 SR e, T 510275)

TR o ] il bt SRR i e R SRR A A AT X R ERBR G A TE A 5 AR M, B Y
- e A ANV AR BRI 5 R PR A R 1) L bR BRI e, HAEZS R G0 BRIk
IR e . A T R A [T, AR SCEF 2000 47,2020 4F H [ 30 m 4335 + o fI
Bt A S A DX R IR RE A A 22 R, Y PN R A e | SRR T R R A B
A DG SCRR AR | SR el fig £ | 1Rk fig A0k | - A5 BRI | - R PR 2 - s
TR E R 255 PFAh T H E 2000—2020 474 FH RN R0 145 1 412 (0~100 ecm) AL .2000—2020
AEFOMAE BRI 2000 4F K 2020 4F H ] 4 5 i i (0~100 cm) . 2000—2020 4%+ HE it 1t (1)
AR Ak S A= A G AR £ e i 0728 b . 58 4 B - (D 2000—2020 419 [ 4 HH 45 31+ B
3517.918 Tg C a™', B HIAS H -+ IERRIT 295 20.171 Tg C a™'5@) 2000—2020 4F H [ ZR AR BRGRIT
254981.622 Tg Ca™' () 2000 £FF1 2020 4F & - R B 43 1555 86.074 Pg C.86.771 Pg C;
@ 2000—2020 4F +-3Efct 2 34.850 Tg C a™'; & WFFEIS ] BLP , v [ - F) i 0 e 3 1 38
WA IR 240 17.621 Tg C a™'o ARSCWFSY R A BT #2111 20 -t fif a0+ 38y
S PRRATIRT , Ay o [ S Uk H AR AR O R S 1o

K R IR = AR bR AR AL A R

DOL: 10.11821/d1xb202309006

TR BB AR, BT AR AR W TR OR . TR XA R
T, PR, 142030 47 AT A ABRHEBOA BN, 55 7740 X 2060 4 i 52 LR
HRORITET, L v ]l M O BT 0 % P L S T HAR A R R o Rl AR 2
ARG RAER BB Z 1, RAEREMIZY 28% 1) B A 1 sl A 1 Uk s LI

WAE B EE: 2022-11-11; 1&ITHE: 2023-06-12
EETWE: ER A KRB IS (42271437, 42171466); 164 A 98 %R T BT TR 00 F (ZRZY2022KJ12)
[Foundation: National Natural Science Foundation of China, No0.42271437, No0.42171466; Scientific
Research Program of the Department of Natural Resources of Hubei Province, No.ZRZY2022KJ12]
TEE® N HoRFE(1994-), T, WAz, WFFE 7 1m0 L HUF] FH ARG A% 50 K 500 . E-mail: tongrx@cug.edu.cn
BIRAEE: F(1990-), 55, Bdz, WiA-AE S0, BF5E 05 ) Jhy R AR AL g R b 3 A 2 AR
E-mail: liangxun@cug.edu.cn

2209-2222 11



2210 i B 2E 784
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fii it 6.73%", o5 LR i i 82.9% . A UL, AIFSE RN v i b AR 25 R G - 4L
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2000—2020 4= H FE A FH 322 it FHA AIUAE . RS AFFIA H DL R S pF 545, 4 A4S PR
TR 17.918 Tg C a™' (F 1), KRHEEHHHEBICEKWAE M LR, Fism. H
v A, AR TR . NS BRIRTL, BUEVERIN 0.852~2.487 Tg C a”', EE LK
M AR Z A0 o A HAS B IEHRIC AN O R LI dba, PUmE . KH, i
M. A, R, BUEIEF0.021~0.150 Tg C a™'s

2000—2020 4F[A] R Hb 22 Sl ERE . AT . Ao R A BRIl ST, RS B I A
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F1 2000—2020 FHEZEXEEMIC(Tg C a™)
Tab. 1 Carbon sink of management from 2000 to 2020 in different provincial-level regions in China (Tg C a™)

By REEHEAL FHEREIC SAERIL || Af  KREEEEGL R ARAE R
st 0.035 0.000 0.366 WL 0.596 0.003 3.019
PN: 0.069 0.000 0.004 Wira 0.465 0.001 3.587
g 1.026 0.036 0.618 IR 0.291 0.002 8.020
i) 0.640 0.000 1.465 ] 0.495 0.001 6.165
S 1.242 17.133 7.122 {633} 0.082 0.001 1.602
w7 0.772 0.001 2742 IS 0.258 0.037 1.149
A 1.076 0.028 4751 syl 0.706 0.634 3.320
B 2.487 0.300 11.578 il 0.478 0.045 1.999
1 0.021 0.000 0.001 = 0.652 0.050 4718
b 0.509 0.005 0.039 i3 0.056 0.196 0.119
WL 0.222 0.009 4.416 (S| 0.382 0.067 1.394
LR 0.657 0.000 1.242 Hol 0.930 0.219 0.906
fizhe:s 0.150 0.023 5421 i 0.102 0.794 0.159
bl 0.344 0.001 4.454 TH 0.220 0.012 0.017
AR 0.852 -0.004 0.028 i 0.897 0.579 0.597
balE] 1.206 -0.001 0.604
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3145t Ca', 231.189t Ca', 307.648 t C a', 0.001 Tg C a'}20.004 Tg C a’', Fk%H
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ASCAG B 2000—2020 4F [ RS BRI 290 81.622 Tg C a™'s AR BRI
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0.119 Tg C a™'c FZ5p A 7EH E AR TR S PU BB IX
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BEEET . AU ECE R IRIEA Y, 20204F - BERAEEHEG 8 7 194 S IX 5 2000 4E—
B, (HRRAE T BUE G S HEZ A — 2 ARk . 2000 4ERR 2 FEHEZ FT 6 (A A . 4R
@AW IR, VL. WL, TV, R Ok AR RS L 125.161~128.662
t C hm?; F| 7T 20204F, SRMEWCNET6 ATy, MEATERIE 700, 2000 k% 5 HEA
JEANIRE Y N s, TR, i, K

WML RULH, sAmmmEsen 2

il Jy 51.313~72.854 t C hm™?; Fi % 2020 - 06 = 0465 0469

e, LIGRUHSG 6 DA HIX IR, HiF L 2 04 — |

FHEI 27 B S o2 = =
ROKBE, 20002020 FF R E LHAT B | [l H B

BUBBEBE (0~100 cm) H4 1% 0.697 Pg C | |

(934850 Tg C a), ForhBbh L oemkhs 3 | 0243 .

H/L 270243 Pg C, FRAK - JERR i 1 =0t 1 byt

Jin#50.434 Pg C, Fiih - IEmbsis s/ b2 0.6 - - - '

0.428 Pg C, i L HERAE BN 24 0.465 dhe e Rb bR e

+H: S FiL S 2L EBRG
Pg C, At + 48 ffiff 1 4 i1 0.469 Pg C

(K1), Bl SRS AN EA El1 2000—2020 44 FE G AR A S R G
BOKWASER, b SR G e CDEEERRR
RN, TR RIS RS L 000102020
A HURRAG A R

TN, ARIGABETT 2000—2020 4EAN Ry IR i AR AL . DRSS AR, T E
Ay TR AR I T B A R IR S s (% 2) . HrparfE sz n 71
B REMN . = BV W NS OR8G5 L AE 70.754~
375.918 Tg Co T4 A AEILHEB S VEFP AR KA o it S /D e 2 19 6 D4 10 R e
YL, R b AR TEOR PR, A I 25.813~452.271 Tg C, EE/MARTE
HEIR GV 3k e P R TR AR A R A48 10y o 2000—2020 AF- fifk 285 B 14 1 HE 44 BT 6 1945 16y J
$E. . WL EHR . HWAG, BIEEY 2.265~3.084 t C hm?, FEMTEAR
[ S L S P 1 R A e A U RN =R ot A1 S | A N I N S = 9
1, W/ERI3.762~13.489 t C hm?, BR T VERSN, #ROARIENTBLT KB mbIX

2000—2020 41 H ] 4= A FH % A S 30 e fith B /024 352.422 Tg € (E2), b
[ B 355 22 ) L b AR SR Ak e AR S bR, R IR iR $) 578.109 Tg C, HHIFEALR Ky
BEHO AR, 235100 96.572 Tg C 12 313.518 Tg C; /K% Ak 1 103.148 Tg C,
I P b 72 A b R T 43 W U 118.427 Tg € K 1009.433 Tg C.o BRI 2 1Y 1- b
S ARSI Sy B R M AR R B b KR S b, 3 BB 91.904 Tg C. 132.574 Tg
C F1778.310 Tg C; Mk Hs 75 g #t H B ik 592.830 Tg C, i Hlt % 75 by oK 1) FH Hl B¢ ik
811.930 Tg C (F3).

WL b R I, MR AR b 80848 O 3R A 1t R AR R R 1 A8k, Horp
At B WG ML 22 (A48 O Bt . PR . IS5t . HOR OB, B FI7E 2.179~6.850
Tg Ca’', EZ4MATE PGB AR AU KA 0y o BRAE I DB Z A 0 i . &%
B VLPE . TR L WL, BEORVL. VLR AULAR, BUEVERITE 2.060~5.157 Tg C a', FE
IIARTEREZRER . ARACLL Rk X. (F3).
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Fig. 2 Changes in soil carbon storage in China at parcel scale from 2000 to 2020

R3  2000—2020 F T KA ETEH HEREENTL

Tab.3 Changes in soil carbon storage due to land use conversion from 2000 to 2020

IR THERR A AR (Tg C) I T HER A AR (T C)
A G Jg R 578.109 F b 27 Ry AR -811.930
A HEEAR FEAR 5.981 MG Sy A FH M -60.860
A& FHEGAR Sy B i -91.904 B MG Sy 4.180
A T A2 SRy K Sk -132.574 TR A Ry AR 103.148
A T 48 SR A0 i -9.222 TR R AR 9.440
A< FHFEAE SR 5 FH i -778.310 TR FEAR 0.014
A B L7 g 0.166 IR 7 Sy B 20.250
FRMILAE Sy -592.830 TR g i b 0.074
PRI AR -24.983 A HbHE AR e 118.427
R g B -20.612 A FH A 75 Sy b 0.590
FRMREEAS R K -4.835 A FH A5 S E AR 0.051
PR Jg AT I HbL -0.086 T T b5 Ay e 1009.433
FRMILAE J 15 FH i -54.778 R FH Hb A8 A 0.009
ARMAI AR A 1 b 0.001 S A S AR T 7.548
TEASEAS Jp e -10.593 AV FH AR R bR 0.104
THEARHFLAE T R 39.662 A FH G AR SRy R, 0.116
THEA 75 Ry o -13.868 A T A 75 SR 0.001
AL oK I, -0.118 T MG Sy FH -6.174
TGS Jy A I Hb -0.014 WAL A% A R AR -0.218
WAL Jy 15 FH i -0.050 WAL A A A 0.000
TEASGAS I 0.001 T HIL A A g B -2.605
AR AR h R H 96.572 WML Sy oK 3l -0.960
BB T AR 313.518 W M7 SRy =5 1l 0.000
LA EAR 11.597 T2 25 SRy A F -0.163
A R K -53.660 W MG Ry R F -0.067




91l FEORAE 4. 2000—2020 4F H [E il - e i K - A BT R 2217

8

7 6.85

6 [ |

~ 5 442 .

5 g - N

& 3 pd 2.80 . .

S | | mcl N
SR . 094 ... .

- S = ool MMM ol

= WEE EERCEEEEERREEEET . B

-1 . : . =032 900
ST - | | L | e
~1.84 ~1.94 ol | | -1.80

3 : ! =!—.21 —2.27= 20 —2.06

—4 =354 = -

5 3.76 !

8 A o O
AN EHNFEd RIS IR ESEKEEK S E RS R
#KEE%M%E;%H&%{#%MEE%‘%LL@MEﬂ&lmﬂﬁiﬂﬂm{bkﬁ@\i@%

) Bif

E3  2000—20204E4%45 X 4 #b AR S 3 1 SR it i A A8 1k

Fig. 3 Changes in soil carbon storage due to land-use conversion in different provincial-level regions in China from 2000 to 2020
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Estimation of soil carbon storage change from land use and
management at a high spatial resolution in China
during 2000-2020
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Abstract: Soil organic carbon (SOC) storage and soil carbon sinks play a crucial role in the
global carbon cycle of terrestrial ecosystem. However, many previous studies of soil carbon
storage and sinks utilized low-resolution land use dataset, with limited focus on soil carbon
sinks from farmland and grassland management. To address this issue, this study employed a
series of accounting models to estimate the carbon sink from farmland and grassland
management, the carbon sink from forest management, changes in soil carbon storage, changes
in carbon storage due to land use conversion from 2000 to 2020, as well as the soil carbon
storage in China in 2000 and 2020 using a 30 m-resolution land use dataset. The results showed
that the national carbon sink from farmland management in China was approximately 17.918
Tg C a™' and the carbon sink from grassland management was approximately 20.171 Tg C a™'
during 2000- 2020. The carbon sink from forest management in China was approximately
81.622 Tg C a™' during 2000-2020. The soil carbon storage (0-100 cm) in China increased from
86.074 Pg C in 2000 to 86.771 Pg C in 2020. The soil carbon storage increased by
approximately 34.850 Tg C a™' from 2000 to 2020. The land use transformation during the
study period resulted in a decrease of approximately 17.621 Tg C a™' in soil carbon storage. The
findings of this study can help researchers understand China's carbon storage and provide
scientific data to China's 2060 Carbon Neutrality Target.

Keywords: soil carbon storage; carbon sinks; high resolution; land use change; carbon sinks
from management



