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Synergistic benefit analysis of carbon sink capacity and biodiversity function of

artificial ecosystems in mining reclamation sites
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Abstract: Land reclamation in mining areas is an inevitable measure to accelerate the restoration of biodiversity, promote the transforma-
tion and development of mining areas, and realize the transformation of carbon sources into carbon sinks. There are few studies focused on

the quantitative assessment of carbon sink capacity and biodiversity restoration of artificial ecosystems and their synergistic effects in re-
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claimed lands. The dumps in Heidaigou open-pit mining area of Jungar Banner was taken as the research area, and the carbon sinks of ve-
getation and soil of the reclaimed land were calculated by combining the sample plot survey and remote sensing data. Grey correlation ana-
lysis was carried out for each region under different restoration modes to assess the synergy between the biodiversity maintenance func-
tion and carbon sequestration capacity of artificial ecosystems of reclaimed land. The results showed that: (DThe area proportions of ex-
tremely important, highly important, important, average and unimportant biodiversity in the research area were 2.28%, 8.29%, 15.67%,
25.27% and 48.50% respectively. In the artificial ecosystem of reclaimed land, the biodiversity index of trees + shrubs + herbs was higher
than other vegetation restoration models, which was mainly located in the inner dump, the middle of the north dump, and the middle and
south of the east side dump. The important value of biodiversity maintenance function of forest land in artificial ecosystem was higher than
other land use types, and most of them were located on slope or platform edge. @The top 9 regions in terms of vegetation carbon sink
were in trees + shrubs + hers restoration mode, and the average carbon sink of this vegetation restoration model (32.224 g/(m”-a)) was
higher than that of other vegetation restoration models. The average soil carbon sink of tree + herbaceous vegetation restoration mode was
the highest (18.164 g/(m*-a)), followed by tree + shrub + herbaceous restoration mode (16.909 g/(m*a)). The vegetation carbon sink
(5.897 g/(m*-a)) and soil carbon sink (6.237 g/(m?-a)) under the herbaceous vegetation restoration model (mainly located in the east and
north dumps) were the lowest among all restoration models. The carbon sink capacity of reclaimed land was in the trend of forest ecosys-
tem > farmland ecosystem > grassland ecosystem. (3The grey correlation index between vegetation and soil carbon sink and the assess-
ment results of biodiversity maintenance were 0.735 and 0.710, respectively, showing a significant correlation. The vegetation carbon sink
increased with the species richness index and diversity index. The increased altitude and the reclamation period led to the greater soil car-
bon sink.

Key words: mine land reclamation; vegetation carbon sink; soil carbon sink; biodiversity; grey correlation analysis
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Fig.3 Carbon density and carbon sink in the research area

55

_ 5o = EBBGCE
T{}, 451 AR B A T A (E
L 40 H

TR /(.
S
e

Easd Mg b

25 H Inh -

220

= 154

~= 104 | \
5_ AN —
SLLLLLLLLLLLY LRI R RN

o, N

ARITRN N
B IR O R N
FeAHHA+ AR FeAR+tiA AT #k 5

K4 FTREHKZERGEHERILE
Fig.4 Vegetation carbon sinks under different vegetation

restoration models

BRI, TRARHEAR+FA | FoAR+FA | JEA+
FAPR R AR g T N T A A R
G245 A, X5 AT R B % B A L — B, (H
7] b AL B R S AR T B A [) DX Sl B o1 2 5
FHO 55 KA LY R 3, A2
PP R I, AR e P, T LAFE SR R A S
AGE AR, T IR SR
[ P, 2 e A v B A 2o R ] DU A8 v A AR

e
He JJo



SRANEAE B IX R BN T A S R RE ) 5 AR D RE b R i A

2024 455 7 #H

A AEBK S X B SRR S AR 5 R, A
ARAREARAFAR | FEARAFLA | JER+FA | R PR
B R S AR XA P 28 T &= 43 0 S s 16.909,
18.164. 13.710. 6.237 g/(m*-a), R % 4= 25 R Gi 41,
FLA 3 AR A L RIC 22 A K, A& IX
B[] P R BB T 2 S 3, FE DA AR HEE R+
AR E ARG X A, N3, BS 45 X B A0kl i 2
B AR BAERR, 1Rl 8 &, M WL
DY3 45 DX sl Y AE B 2 Y = (A S I ] 4, - Sk
I T A X 3R, 1569 52 B AT R 2 52 el 1 e e
HINEERNRZ — FEARFAFIEAR+FA N
I HE 43 B AE 15.388 ~ 20.638 g/(m*+a) Al 10.597 ~
15.865 g/(m’-a) Y1 I P4, A [l ) X ek ] £ 398 22 7
PRI, N TR BB A S R G0, N9 Y EAYY)
TR, R BB, 2 2R YK,
B A 25 2R G0 A2 - SRR R (6.237 g/(m”-a))
P JE S AE K S (6.427 g/(mP-a)), Rl B IR B2 %+
e R RCR IR

30 ¢

= L
— R SRR T4 1

SLELITESOQUL SYEesolresloa ol
S

f»/tuwmiéiQ FEA+EA PR+ i 5

IR F/(grm2a)
— =
o W (=) w

W

(=}

5 RXIE
s FTRE#HKEER G LERLE

Fig.5 Soil carbon sinks under different vegetation restoration

models

MR FIRBFFE, TERTSE X E T R KT A8 AR 25
WHETAET, BRE R AT ARG L
R R A Bk i ki oA 35 B J b 3R K SF-, (B T AR+
RAFAR | TOARTFAR | BER+ AR E AL £
HERIT BT o TR0 R, R I i T T
FHIAE SRR S EEE ARES RS, MiE R
BRA IS, St s B2 MR fif i iR AR R, S b
N A FR G0 R PR A 2 S 3 1 PRSP,
Frefer g A R, DT L REIRA T B AR 4
HEY AT LA S5 g [T Bk R, A B o RO B

XF A I A 25 R GE R BRI, AR 308 1 BE 4R M 82
KA XA i ey WA, B9 DI 32 22 A A
VEDI g A ek, JTCR | B, M AR Ee 5112498 -
95:1:2: 1o AEEAME, LIL ., RLGFARTTHA

BT 72 A SRR HETI, BF 9 X A T 2R 25 R 45 Ml i
h 4.765 t/a, AL ARG BN 514.141 g/(m*a), %
AL R I RE T o o, IR ARSI 13821
kg/a, B AR, T T KRS B X 2R EEY,
Tl TR, BT 7 5, Al AL et AR HE e 43 1
k1 5.422 t/a F1 0.691 t/a, XFHI STk AR .

AN A i ] DLk 4, BRMRAES R
g B B EBREe T, i HARE AR, 2R R
DX s It 1Y) 32 BE DTk, IO DA AR+ R+
AR AR X, e S Rl
o T HAK G A, A R b AR S R G, Ak R
TSR BRICAE 1, T LATE R X A B M T R
A ARG B AR v, N 2 RS [ A 4 i A A i B
KRN, EAA YR 5, 7507 X2 B
e R I R R R, T DME AR S B E
SRR, TT LA Ak ] R h AR IR B, 2
RAARMET, KR A DU B AR FRS 11
IR AAE, g P AR | A 25 5 Al A P Rl
FH R Y 4 SRR A B R TR S, BT
WE R RTR GG B O RE VR LA, SR A RIS R AR
ETE, N THE B T A S RS R iR GE 11 &
HAFFLLE

x4 FAEHRERKXDHCE
Table 4 Total carbon sequestration of different recovery

models

WA RGO R(ta) IEBHC R (ta ) Aitita)

FrHE+RE 99.868 42211 142.079

M TR 13.008 8.540 21.549
T+ 4202 2.571 6.774
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Table 5 The correlation between carbon sinks and impact

factors
RN R KL
M R IR

W Z R AP T RE PTG 25 0.736 0.710
Margaleff§ %1 0.721 0.689
Shannon-Wienert§ £ 0.715 0.695
Simpson# 4« 0.720 0.730
Pielouf§ %L 0.678 0.758
ik 0.698 0.842
AR 0.606 0.698
5 RAREIR 0.596 0.767
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