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Change of Forest Landscape Carbon Storage Pattern in Chongqing City
Under Different Multi-level Watershed Scales During 2000—2030

Zhu Shirou, Mou Fengyun, Huang Qi, Shen Qilin
(School of Smart City, Chongqging Jiaotong University , Chongqing 402260, China)

Abstract: [ Objective] The influence of multi-level watershed forest changes on carbon stock changes were
analyzed and the future trend of multi-level watershed carbon stock changes were predicted in order to
provide a scientific basis for the sustainable development of regional forest land and the implementation of
carbon neutral policy at the watershed scale. [ Methods] The study was conducted for Chongqing City. We
analyzed the spatiotemporal dynamic changes in forest land and carbon storage from 2000 to 2030 at the
multi-level watershed scale by use of the PLUS model, landscape pattern indices, biomass expansion factor
method, and gray correlation degree. Additionally, we determined the correlation between forest land pattern
changes and carbon storage under natural development scenarios. [ Results] O Between 2000 and 2020,
forest area increased by 3 404.55 km’, primarily due to the conversion of cultivated land. The forest
landscape pattern in the first-level watershed showed a tendency towards clustering and regularity, with a
relatively reduced degree of fragmentation. There were distinct differences in the historical patterns and
future trends of forest landscape pattern changes in the second-level watershed’s “district and group”. @ In

the initial two decades, the carbon storage of forest land exhibited an increasing-decreasing trend, resulting
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in an overall increase. The Dongting Lake system in the first-level watershed experienced the highest increase

in carbon storage, and the high-value area of carbon storage increment in the second-level watershed shifted

from north to south. @ Total carbon storage was predicted to increase by 2030, and the increase was

strongly correlated with the irregular index. [ Conclusion] The correlation between the forest landscape

pattern index and carbon storage varied at different watershed scales. In the future, effective measures can be

developed from a watershed perspective to improve carbon sink benefits and achieve carbon neutrality.

Keywords: PLUS model; biomass expansion factor method; carbon storage; multi-level watershed; dynamic

change of landscape pattern
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Table 2 Biomass expansion factor, wood basic density,
root to stem ratio and carbon content of various

tree species in Chongqing City
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Fig.2 Land use transfer in Chongqing from 2000 to 2020

2.2 2000—2020 F ikt =RIEF[HEHEE

2.2.1 —BABFAKEDESTAL HE 3 ATH:.
20002020 4F , bR Ml RS 5 2R A B SR S 1 T
PR A Al 45.278 WS INE 47.678, WA I
P(E b 87.878 B4 F) 89.672, Ui BH Wi s Ak M 1] T
RAEAL PR TR I, R A S AN B U R A A A
LT R e, I A il A B (B 2,962 e/ $] 1,851,
S HE ) BE 4 214, 852 Ud /b F] 183. 296, i
20002020 4F 5 PR T — % U MR b 55 O 328 3 6 1) T
FRIU Ak, B8 B AR B2 AH XT38 /1N . 20002010 45, 7E 1R #F
AR BB K S B b 5 6 S bk b, 50 fT Ak b 2R 4R
BT, TREEIK R AR B BT AR
38T A R S b 2 A bR b fofE A5 8 7K R AR 1 R
o,

2.2.2 ZBABMHETOAAEH ST WK 4 0]
H1,2000-—2020 4F , G U UMK Hi AR 1 R A R R AR
SPE N B B B 72,70, 86.44 W/ K
45.84,72.66, H T 9 . Tolk & e 55 FL Rl e 132 55
b A% Sy g U P |l T R 53X 0 8] St AT 3R B I AR B
T A5 — S I R b AT 1 0 52 1, 5 BOPK b BE B
23 () A3 A AEAE 26 5 SR AR R B AN 1o 5 bR b 0 1 2 4 K
B 2 I wh—3E 7 #e, N 13.99 M F] 22.47;
ANFILIN 4 HOT 308 2 2 BB N R A, I 7,42
A H] 7.31 2% B TC I A4 AR B A L B AR Ak L BE
Peih %52 71k .



ARF SR A 20002030 AF 22 2 Ui 380RBE T 5 DR T bR M 5 WA SR Bk A ek A8 A 5

B3 ERT—HRFEEUIEHELE
Fig.3 Radar map of landscape index of first-level watershed in Chongqing City
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Fig.5 Spatial distribution of forest landscape pattern change in secondary watershed in Chongqing City from 2000 to 2030
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Fig.6 The spatial distribution of carbon storage increment in primary and secondary basins and the spatial distribution of correlation

degree between landscape pattern index and carbon storage increment in secondary basins in Chongqing City from 2000 to 2030
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XK Z 43 A1 WG & TR) 14 AH 5GP (B AS BF 58 0F 5 ) B At 4
ANAEAY o S5 WUAR Jr) 48 B B i 1578 Ak =2 1] ) AH DG M T
NG RIS 25 A DG SRS SR R 0, DG B B A
RGBT W0 22 (8] B S E e
2.5.1  —Zomsk R 4 AL A S UL BOd — 2
Sl Ttk i B 3 S 52 e K/NHE R AR YO LSI>PD> AT>
PLAND, /A~ 0 2 B 48 501 S £ 0,90, BT — 2%
it b R b A2 e AR B X T Ak i L Ak B A B0 Y Y
Mo, e R VT T R K RS B B S i
eI Y DGR BE . A DG B BE AR, 1 I bR A
T BE 52 VIR i it 52 5 IR WA UK 2R %) S L D) L R
T BOR IG5 A B 48 85 PRk e A o DG 10K 32 3 8
b 0,90, FH A AN FL U] 48 B0 Bk 6 i 1 B A OC B Gk )
0.99 , Uit B 2 81 7K 28 1 A R0 0] 2 i 00T e s 2t A8 Ak
FLAT B8 I 52 ) 5 3% B2 V7K 2R 19 AN R0 000 8 48 4, A b
FUASEHE B0 O fitf 1t 15 12 OCHKR B Ak 0,90, B W1 IZ It
P18 Bl fith et A8 b Wi 5 bR ML 5 2% B 5 o A G T
O 5 WG Y38 35814 0 % 3 8 50 AN R U0 i B e i
SORH O B S BRI 1, U B 2 I 8 3 R A A SR AR Ak T
T A B AR A B R W 5 B VT K AR Y AR R AR FE
B AN U] 5 8RB R A R SR AR R B Tk i
i ) DG I B A5 o G AN U] e B0 5 e e K

x4 BERT - _AREKEEESSSNERREXEKE

Table 4 Grey correlation degree between carbon storage in crement and

landscape index in primary watershed in Chongqing City

WHRE W PLAND  PD LSI Al
KT E@TFHAR 0514 0617 0953  0.532
B 1 7K % 0.938 0991  0.932  0.985
P %E%L7k% 0.972 0770  0.956 0932
IRYT K £ 0.660  0.992 1 0.735
BTk % 0.798 0772 0727  0.819
KL EdTwAZR 0974 0952 0976  0.975
T B2 1K % 0.983  0.982  0.982  0.983
FRITK R 0.983 0977 0977  0.983
T IRTTKFR 0.970  0.970  0.960  0.970
BYTKZR 0.994 0987 0987  0.995

KT E®THAKR 0974 0.952 0.976 0.975

2.5.2 BRI AR 4 AT, YO B A FOW S
Je 8 O B it ek 1 5 W Oy« R R R > bR AR
> AL R B> R R R R T 4 G B
BIR T 0.95, Ud W bR Ml 52 0025 0] o A R 28 R 5
T i 15t 78 AU A7 AE 5 R AH SC M L AT L bR e sk i o 1

R E PR S A R BE S TR . 5 — SR B L
TR Y OGRS — GO A R H R T — S0
LDy VA LTE IO B S RSS2k 2 N DN Sl o
FAAE—E 225 . WSR3 A R A S AN [A) — 93 5t L
H Jr 418 B B it 2 085 52 0 A E 22 5 8T 6 (g— )7,
Rt it e 78 1 5 bR WA | R AR SC B v B
TAVL i T K FR A X Cln e 32 3 02 AR T A
B AE R 0O ARAE DX T TR B T K
R LA EE I CNPE K e iR AT B S gD 5 5
AR R L O IER JBE v (L IX 4 P TRV B T I
K A= 30088 T 200 R 7T R | AR T A )
T L T SR B DX A T R B L (e =
B WBIZE AR W R T B VA R 0 R TT
5K AL T AR 3ok T T BE A5 A 72 1 R R bR R 0L

W SR 75 AL W T B 0 2 25 25 5 TR e 7
3 it

3.1 SRFBHMEETNH

P T Ml A 2 A S RS B S Y R L
SR R T B IN . R M B Y A 2E S R T AR %
FHIK 520002010 4FBefif 2 19 0, 2 R 2 Bk Y W I g
JIHET . 3 R PR R AR B A bR DG B S it A b T
BRI 1 20102020 48, T #1574
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s T B 5 E A ST A AR BIR 25 R O A AL
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S TR, — g SR b AR X X P
T a6 A (] 322 2 RUBE 500 (] 5 | A AN ] ROBE R
ARG B RE R RN [R] BRI A% 88 AN TR s SR
SlMR 7 A T 25 B A7 B J 0 A b R S Ak 1Y 52 e T
— 2 S R R AT B A2 B T Tz B AR AR A R R
Ml 17~ b ) FH 722 £ 1 52 e R E s /0N . R, Sk S R
X H bR 7R AR A AR S S B s AR
AR b o3 A1 L 25 6 Hb R b 3, S R A 2 1Y AR b /)
BEHR, 32 5 kb N 2 A R (48 4% 1 Ml 2 AL Gk |
S, DT HE Bl AT AL R L B R T IR 55 RE T
3.2 HMiERfEERSEIN

- 1 R FH AS A 25 5 i bR b Rk £ S A AR Ak, 3E T
WLEE 2030 4F H AR A 1 5 N AR A9 748 Akt 3, bR
PRSI 0 A SR Ak 3R WY B A i R AR B PR . AR
T AP b 9 /> 5 A 15 P i 1 185 o, 3R B 7 3R B 3 bR B 5
BYHES) T MRS B TG SR B IR T A AR L A
RHBATY SR 32 BN 5E MR . X T R B i F 19 A8 Ak, 75 2
TS AN ] 1 28 AR Ak B 52 e A 4 BRMRER AR B o
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TR T B Gt 3 A 1 AN TR) g R, — TR BE A
IO 5 76 AS ) 30 3 Hh A e S R ) 25 5L 9 I B K 3k 9 1Y
S R R D AEAE AN R) S S5O B 45 A8 5 1 ) AR Ak
5% ) AN TR] 5 DACTRG 52 0 e i it AR AL B TR]. S5 —
AT PR A ] 422 b 52 i S [) 97 38 000 ¢ i e A8 Ak L AN (] 45
G I BE B A [ AR 5 A AN [ AR 8% 1) e VL [ lk g
TIFFAE 22 520 BRI, 6 T Q] it g A b B s o, T
B LB OROEE RN 1)L, A5 B T ) g B LA L R
SR LA e KAl b B R AR R TV S . £ i B
FH R T T — RS R R AR A SR AR
b5 WA i 1 IsF 2 S TP L B T R JEE 0N [ R,
MHBAF T EEAE T B A . b M B S
it 85 I BB OC R AT B T 2R AR % = A o B A B
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AW I X i, AR InVEST KR ELA fg A &b
TEEE 05 (8 (A o AR ) b 28 45 B B 1 B ik 2%
2 (] B AR I 9 b3 22 5 L 9 BLAS 5] AE B 1 4F 1
ANTE] S B R Sy AN]SR LA 55 R AR ) i i
PP 32, SR R [ AE B 2SR 19 7 (A7 3. (AR
TF 55 A0 — bk itk A7 35038 5 31 3L AR E R KL SR
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KA IR AR .

4 5

(1) 20002020 4, i TR B0 AR DL K 30k T 47 5k
F4) JER DAL, D T B it T AR S PR 20 DR A A 8 o A
MAT 286.90 k4 AN F] 44 691.45 km?, R fii
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S AN i | o 2

(2) T A S8 & SR 5T 5 2030 4F AR b 1 £
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% Je W o0 b 7™ T, — 2R 37 SRR b AR 5 5 B R
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T3R5 bR b 8 B VI8 2 BN AR RS AN R D
Tl R SRR B 4 B i i o 1 R A AE — o Y ORHG,
AN T FRUBE T i 380 1 5 0 i 0 Ak ke b il 2 S R 5
A B A AN [ 5 BOAN (1) 45 G Sel bR b B Y 3580 25 A7 7 25
5o — G RR AN B0 i ER S bR b e A o B

SRIRE f3e R s U AP AN B D) 2 i L A A
TR VAR B R B e il 0 B R R . R
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