2023 £ 11 A R IE A F FWCE AR FHO Nov. 2023

# 40 % % 6 H Journal of Chongqing Normal University (Natural Science) Vol. 40 No. 6
bt 2 3 = DOI:10.11721/c¢ 12023060
Sl X FFERREESHR 0 /eanuj20230605

2000—2020 FZIRERERER T A ARKESEMHE

R S -
(1. FERIGIE K2 MBS R F R 2. BRI RS =l R X b e ad F2 5 3R 85 i SR R T /S SL 80 %, &K 40133D)

HEUNZBEXREZREAFRAR ARXZREA LA SR ENRL. IV ZEBAEASHFERF SRARELEZRAKS
T EREMRE -FTHE PS5 E, ET GlobeLand30 # 2000.2010 5§ 2020 4£ 3 3 #1 4+ 30 F| F 4% 48 , i | Markov 5§ InVEST
B A 2000—2020 4F BF 7 X £ A A & A B R ARRAE L IF 2 S0 R B £ AR 2 AL (JF 1 AR b 20 B SR B A S K
AXRRABRBE. FELERET:D AR LHAALEHWUBBPERN E. HHERZMEHER L TR 8%
E. 2000—2020 F AR K LA AHB EELEERMR EH AR K KRG HBZE, AR . KEE AL KT
MEGH WA EFPAEREESDAERT A 1733 AR LTRES RO LY B 5 ERHTRA W L HH
Do 2) R KX KB EEAR 20002020 FERHMERI W EMAR AR EK AERXEEZLAREERI N E
ZHEZ M E ERNARESEARBEER NN EZERZ. D ARAREBEEN " AT G TER . EAE TER LM
BEEMERNK#AXBERNZHQGHL. REARREMATERTFOREEREMAA LS KITBEERILX AR
ENPHHAATEEAREC LR B LWL AUALEF LR D FFLERE., XL KRR 2000-2020 F# 5% K 4
At — P B BHER  LEEATEREBR KB EER TARES B RRFEHRLZ RN EHS LT KK H
EXMWEEREF; AEMER EME A AP G RN E)L o B 20002020 FHERERE BRSO N EZREH,
KEEW : LA F R E;InVEST A Z bk FX & K&

hE 4 FES.X171.1;F301. 2 XEARERG A X EHS1672-6693(2023)06-0052-13

TE NS B AW IR B AR B0 358 52 i 1) 2k A o e R o B =2 220 3 388 T X A T e B AR AR B 1 B 2
W o M JLP R B A NG 3l A RO S A 2 28 A Bl 35 A2 25 R 48 9 454 5 D) e M\ T 2 i 3]
HEAS R G RE T SRR A Y A8 AL A0 SRR S v R R P 1] S e 1 e A 2 S B s ) B
TR LD/ T 5 0 T R 5 SR A AR 3 0 468 2 285 AP M 0 2 /1 = 3t i 9 1T AR 4R T L s R BRI RE
SEH) R AR B B 2035 AR R R AR H AR 2 — R B T I AR 1 A 7 AR I T 3 B HE R 0 S AR
H R AR A IR BEAR A L ST v [ H AR SEAR S L R R S RURR AR (1 o AR L 0 SR W B - s
L AR 1R AE AL 5 T B I A b ) 2K Y O 757 A 3t 28D 4 A6 5 DX Sl i i A2 A 15 XA 285 AR 8 B A9 36 ik I
A BT A B e B R .

HATHF 58 A SULE TS B 22 2R 1 InVEST BRI B BEHL R0 & 732 B F i X L s
SR BTN O N R T R RS SR A S R SR A R KR OC A S N R B R S R
A TR SR RES A Ak U RR ik A0 > . K Ah, Zhao S AN EBESE R R B S5 U RS L KIS ] N S
ARSI B M b S A R e ELR AR SR R R 1.8 A 15 . T LR ) IXUAE S AR
Gt 3t B 5 B S R A7 AR S ) e TR

= e 2R XA g AV B A A AR X 4 AR R T TR i A AROK 2 4 R T R B IR UK DA A
B SRR R RABRYEE  ERE R LR . MR T e PR KRR B i BF 7 B B 4R R T A AR
R VR 26 B — 3t 2 A 25 AR I MR DL R B B e 1 DG AR TRl S [ 3 S A A 5 L Y B B
AACRTEA R . FEA 21 W28 DI =ik DL R BE L A T 7 SR A W 2 o 32 =ik TR i B e . bk 2R XY
i R M S w9 DT BT i el L T DX RS TR A A R B DX A X el ) SR ol X M

x  UFSHEA:2022-08-30 &2 H #5 :2023-03-16 ™ £& tH hR B 18] :2023-06-12T11:35
FEIE : 1 R 4L 2Rl 4 F A H (No. 208.2D096)
E—EER N7 HA T WG LR S 4, E-mail: kylin. wan@ 163, com; S EE A5t 2. B AF 5% 51 L 1 1, E-mail .
shao_ja2003@ sohu. com
[ 4& B iR 3 3k https://link. enki. net/urlid/50. 1165. N. 20230609. 1609. 012



%6 M B AL S 20002020 =l ER BRI R EMEE 53

AR o B R M DXOUUI 28 5 S TR A A 2D L e A DX IR B 2 22 B PR UK i L X N AR R N E R
e 1) S A o S A 5t e A MRS 5 T PR DR B AR I A AR A S AR P (B D TR TT
JEETT 7 A= 1) 25 J 5 IR » bk P DX PR Bt 28 Ak H 4 A% . 2000—2020 4F F1 PRI HRCy 8 DX BRI 3t R B 5K
DX P Bt o e L O S B DU g v EER ™ 4 4 T A R o O E I S0 1) 3 S B S BRUE T L B R SR
A5 LA = 0 J DXCHE R BEOA AT 51X 3 i 20 BT A0 5 DX 3t 0] P R B8 i B 7R 2000—2020 45 [ f) I 25 73 A1 A% Jry J
WAL  HE— PR T =W TR B M 5 A A TR R B 5 R R 5 DX R P 45 4 28 1 X XA 25 R Sk
i ek ) 52 00 548 78 1 BIF 5 DX AR Bl A Bt 1) A% J B S ] vt A0 P O Ui I BE I B9 22 S DAGE D W 5 IX B I RE
AR T 5 DX 3ol P 35 5% 0 1 ORI AL 10 s A B R WU s B T T 50 DX Ak e 2 B R i AR S S
[ 2 )RR 5 Rk L 4 B SE B S 4R I S5 BTk

1 R

WRFE T A 22 A IXCEL (B D o RS XS IE M S0 RF AL - AR 9F 5 X0 0 P L op LA R L e v < 2 R AR
ZEE R DRI R AR B LRI S 7 Sk e EE A RO X AR X P AR R A R AR R E T
JERE . WFFE DX FRK M Ja TR AR s X P R 25 M R A %, ale FL 2 e Wl . R IX P R AR AR b (R
H BRI AR L R R N T3 AR Ak A 2 R B 1 R ) S X s P R b T AR A P R ELAE S R SRR E R P
Tto BFFE X AL PF BB I A9 oo A E R O R T XA 2 DR FERCL . e 2021 AECER IR
GETHAFE S )HE 5 2020 FEBFSE XILAL 3K 64. 6800 AR KT AT 2 896. 25 T AL L X A= 7= BB 3K 9 691. 57 {2 TE,
B VB = HAE 9000 LA s SIS 2k TAE R IUEE 4 2020 4R 5¢ B IX AR A PR BT AR B R BT 2y 24. 88 4L
TCo M AR R BRI LA BIEFE DX AR 2 TR A N RS2 P DX B 1 28 T R SR AR X 31 O

-« =
T R VR T B PR T bR o 3 IR 55 (http: // www. cqmap. com/bzdt/ foot. htmD) , # K5 . iy S(2020)071 5, i,
B1 HREER

Fig. 1 The overview of the study area
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Tab.1 Land use structure in the study area from 2000 to 2020

\ 2000 4F 2010 4F 2020 4F

ok A/ J7 hm? T A b A/ J7 hm? T AR 7 B A/ J7 hm? T AR B
Bt 209. 747 45. 46 % 209.183 45.33% 197.273 42.76%
FEIN 193. 954 42.04% 202. 873 43.96% 2 01.620 43.69%
KA 6. 524 1.41% 7.413 1.61% 9. 350 2.03%
T 3 0.472 0.10% 0. 267 0.06% 0. 080 0.02%
T 43.741 9.48% 32. 747 7.10% 32.036 6.94%
THE AR 2.920 0.63% 2. 969 0.64% 2. 878 0.62%
I E 4.071 0.88% 5.977 1.30% 18.192 3.94%
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Tab.2 Carbon density of terrestrial ecosystem in the study area te hm*
2 Mk % R T e % BE - Rk SETH Bk 2 B LA
i 3. 45 0. 68 41.02 0.35 45. 50
FoiN 32. 85 6.97 105. 81 3.28 148.91
KAk 0. 00 0. 00 0. 00 0. 00 0. 00
T b 2.10 6. 82 56. 17 0.21 65. 30
O 2.47 4. 06 70. 25 0.25 77.02
A H 8. 67 4.05 82.90 0.87 96. 49
T 0. 00 0. 00 0. 00 0. 00 0. 00
Fz3 2000—2020 EEMBEARX L F AHEBIERE
Tab.3 Land use transfer matrix of the study area in each stage from 2000 to 2020 F hm®
i 1] B B 2 B Fosi} K fa T b T HEARM  AdEHE 2000 4 S
B 197. 503 6. 781 0. 909 0.017 2. 280 0.102 2.156 209. 748
Fosi] 6.568 185.072 0. 693 0. 003 1. 425 0. 164 0.028 193. 953
7Kk 0. 586 0.196 5. 064 0.121 0. 480 0.038 0. 038 6.523
1 4 0. 066 0.011 0.238 0. 069 0. 079 0. 003 0. 007 0.473
i 3.713  10.592 0. 452 0. 049 28. 333 0.116 0. 486 43. 741
2000-—2010 4F
HE K 0. 058 0.213 0. 004 0. 000 0. 099 2. 544 0. 002 2.920
3 M2 0. 652 0. 038 0.053 0. 009 0. 056 0. 002 3.261 4.071
2010 4E #3fF 209.146  202. 903 7.413 0. 268 32. 752 2. 969 5.978 461. 429
5 A T —0.602  8.950 0.890  —0.205 —10.989 0. 049 1. 907
R —0.03%  0.46% 1.36% —4.33% —2.51% 0.17% 4.68%
Eoi:u) 184. 839 8. 325 1. 090 0. 007 3. 667 0.279 10. 976 209. 183
Fodii} 8.524 185.783 0. 496 0. 003 6. 421 0. 856 0. 790 202. 873
Kk 0. 326 0.124 6.752 0. 024 0.093 0. 004 0. 090 7.413
T 1 0. 005 0. 004 0. 187 0. 042 0.010 0. 000 0.019 0. 267
i 3. 148 6.549 0.738 0. 004 21. 310 0. 460 0.539 32.748
2010-—2020 4F
i N 0. 286 0. 816 0. 055 0. 000 0. 489 1.278 0. 044 2. 968
3 i 0.143 0.019 0. 032 0. 001 0. 047 0. 001 5.734 5.977
2020 4F 83t 197.271  201.620 9. 350 0. 081 32.037 2.878 18.192 461. 429
AL —11.911 —1.253 1.937 —0.188 —0.711  —0.090 12. 215
R —0.57% —0.06% 2.61% —6.97% —0.22% —0.30%  20.44%

2010—2020 AEAFFE DXHE ML L 2R bR | B0 3t 36 3t 70 9 A b Oy 4 e o b 2 JHG o AR b 4 e Y T AR R Gk
11,912 75 hm” 6 4 75 1] DLAR AR5 N3 b2 S 3 J 0 1 S PR Py A SR 2 0 it . F 0 DX AR A T L 22 B o 0 2
el T2 1,253 J7 hm? KR NI M 3 O AR AR S e, SRR A TR O FE (3R 3D
ARG i) N3 3% 25 OB ) S0 KA S HL 35 B0 A A T DG AP X BT B A% DX EL R T 5 AR AR R
T K AR 18 =5 P PR U Ay i 4 5% DX ) T K 5 4T K g T AR i (8T 2) 0 2010—2020 AFBIF 5 XA 3 3t 3 Rl K 44 hy
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Fig. 2 Distribution of main net forest translocation in the study area from 2000 to 2020
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MR BB 720054 X — BRI AR PO ORI R O W BRSO ) XL
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Tab.4 Land use transfer matrix of the study area from 2000 to 2020 77 hm®
2020 4
E 0y 2 2000 4F &1t
B F N KA 1 b i S S 2 s
i b 179. 327 11.535 1. 647 0.010 1. 206 0. 280 12. 741 209. 747
bk 11.395  174.109 0.926 0. 007 5. 899 0. 833 0.786 193. 954
K A4 0. 548 0.125 5. 534 0.012 0.164 0.008 0.133 6. 524
2000 4F I 1, 0. 052 0. 003 0. 340 0. 014 0. 038 0. 002 0.023 0.472
Tt 5.234 14. 991 0.812 0. 035 21.195 0.453 1. 020 43. 741
HEA H 0.253 0. 824 0.024 — 0.476 1. 300 0. 043 2.920
i M 0. 462 0. 033 0. 067 0. 002 0. 059 0. 002 3. 446 4. 071
2020 4F B it 197.273  201.620 9. 350 0. 080 32.036 2. 878 18. 192 461. 429
N R (] —12.474 7. 665 2. 826 —0.392  —11.704  —0.042 14.121
R —0.30% 0.20% 2.17%  —4.16%  —1.34% —0.07% 17.35%

2000—2020 4FEHF 5% X ARG % 10 0 A il b 3R 5 KA 76 25 (A4S R b o BRARAG B 1 2 30 1 R A HI(H VIR
LA T AR I 1L X RRAE (I 30) o ARAMRTT & 0 A it b 3R 15 T8 £ 22 BT 2 PR B2 . (5 58 IX 2R AR 1] A
1 b 2 B T RN 85 06 A2 A o L 3240 A 1 A v SR R v R DX L X3 R XA 2 Ll
WA AT NG, AR LU AN T, 58 3b XF R Bk A 2 0 5 8 v T DT PO X L
Feas Bk R 21 (B 3d) . 5 R R ARz [ 4 J5 25 ABL . 2000—2020 AFWF 5% X B My i bk 1T BURE 3k 89 Yo kR IR T I 8 5
PErb s H AT Tl X Herb SRR A B AR OGS A i oy W I (T 3e) o A DR SR XK IR 7 E B2 BRI K
YL R4 800 25 [ RRAE (&L 3D) o X 2000—2020 4EBIF 58 XA VLK S8 47 28 X 430 A R B KV /K 3] 50 m 19 2%
PPIX AT 6320 1 MG KR, X5 =k TR EKMASBEAEEXLR., H W TER T ROk, =%
XA VLK SRR A b3k s 5 VT3 3 A A B GERT K 8 K A DX A 23 80 DX 3 e X 9 2 VT 5 IX A5 /K 1 AR A
B3,
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Fig.3 Spatial distribution of class transfer in the study area from 2000 to 2020
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I RRRE  SEARLRFEA A (B 1),
RS 20002020 EARX LFI AEBEERA

Tab.5 Main types of land use transfer in the study area from 2000 to 2020 ¥ hm®
5T X 43 B o — ARk B — AR L — AR A AR — N R
EH 7.468 1.177 6. 835 0. 105
JE 5.962 2. 354 3.532 0.276
ER 1.562 9.210 1. 168 0. 404

R 6 20002020 FERMAMBERTNE

Tab. 6 Carbon storage and change in different regions from 2000 to 2020 Tt
A0y PR B AEE  ARARER AR BHuEAE R THERGE R WERMERAE R S bRk AE R AT
2000 4F 9 543.49 28 881.71 30. 84 3 368.92 281. 74 42 106. 70
2010 4F 9 517. 84 30 209. 77 17. 46 2522.17 286. 44 42 553. 69
2020 4F 8 975. 90 30 023. 18 5.21 2 467. 44 277.72 41 749. 45
2000— 2010 4F i fig A5 fb &= —25. 65 1 328.06 —13.37 —846. 74 4.70 447. 00
2010—2020 4% fij fl 1 A5 b fak —541. 94 —186.59 —12.25 —54.74 —8.72 —804. 25
2000—2020 £E pfisf 1 A2 L ik —567.59 1 141. 46 —25.63 —901. 48 —4.02 —357. 25
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Fig. 4 Changes of main land use transfer types and carbon storage in the study area from 2000 to 2020
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Resources, Environment and Ecology in Three Gorges Area

Land Use and Carbon Storage Estimation in the Chongqing Section of
the Three Gorges Reservoir Area from 2000 to 2020

WAN Qilin', SHAQO Jing’an"*?
(1. School of Geography and Tourism,Chongqing Normal University; 2. Chongqing Key Laboratory of Surface Process and
Environment Remote Sensing in the Three Gorges Reservoir Area, Chongqing Normal University, Chongqging 401331, China)

Abstract: Taking the Chongqing section of the Three Gorges Reservoir area as the research area, the changes of land use and carbon
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storage in this area were studied to provide some theoretical references for ecological barrier protection. future territorial spatial
planning and land management in this area. Based on GlobelLand30’s three periods of land use data in 2000, 2010 and 2020, Markov
and InVEST models were applied to analyze the spatio-temporal characteristics of land use change in the study area from 2000 to
2020, and carbon density databases of different land use types (hereafter referred to as land classes) were established to estimate the
carbon storage of terrestrial ecosystems. The results showed that: 1) the land use structure of the study area was mainly composed
of forest and cultivated land, accounting for more than 85% of the total area of the study area. From 2000 to 2020, land use transfer
in the study area mainly occurred between forest, grassland, artificial surface, water body and cultivated land. The area of forest,
water body and artificial surface showed a net increase, in which the artificial surface movement attitude was the highest, reaching
17.33%. The area of other land types showed a net decrease trend, and the area of cultivated land and grassland had a significant
decrease. 2) From 2000 to 2020, the total carbon storage of the study area increased first and then decreased, and the transfer of
cultivated land to water and artificial surface was the main factor of the decrease of total carbon storage. The transfer of cultivated
land and grassland to forest was the main factor for the increase of total carbon storage. 3) In terms of space, carbon storage in the
study area presents the characteristics of “high in the east and low in the west, more in the north and less in the south” and gradually
decreases from the head of the reservoir to the end of the reservoir. The carbon source areas are concentrated and distributed in the
downtown area of Chongqing, the surrounding areas of counties and towns, and along the Yangtze River. The carbon sinks are
mainly concentrated in Qinba Mountain, Wushan Mountain, Qiyao Mountain and Fangdou Mountain. The results suggest that the
ecological function of the study area has been further strengthened from 2000 to 2020, and the policies and measures of returning
farmland to forest, grassland and afforestation have been effectively implemented. The transfer between high carbon density and low
carbon density is the main factor of carbon storage change in the study area. The rapid encroachment of man-made surface into
farmland and forests around cities and towns is an important reason for the decrease of total carbon storage in the study area from
2000 to 2020.

Keywords: land use change; carbon storage; InVEST model; the Chongqing Section of the Three Gorges Reservoir Area
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