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Spatial and Temporal Correlation Analysis and Prediction of LLand Use
Ecological Risk and Carbon Stock in Yunnan Province
XU Rui, ZHU Daming, WANG Lin, PENG Qiuzhi
(Faculty of Land Resource Engineering » Kunming University of Science and Technology» Kunming 650093, China)
Abstract: [Objective] To explore the correlation between land use ecological risk and carbon storage, in order
to improve the regional ecological risk prevention and carbon sequestration capabilities, so as to effectively
guide the formulation of environmental management policies. [ Methods] The landscape pattern index, PLUS
and InVEST models were used to analyze and predict the spatial and temporal changes of land use ecological
risk and carbon storage in Yunnan Province under the scenarios of natural development, economic
development, and ecological protection. Spearman correlation analysis and spatial autocorrelation analysis
were used to explore the correlation characteristics. [ Results ] 1) Land use in Yunnan Province is dominated
by forest land, which exceeded 57% of the total area. 2) From 2000 to 2020, the ecological risk in Yunnan
Province decreased slowly, with lower and medium-risk areas exceeding 50%, the spatial distribution
remained relatively stable, the change of risk mainly occurred between adjacent levels, and the high-level risk
area transferred to the low-level risk area by 39 675.06 km”. 3) Carbon storage in Yunnan Province initially
increased and then decreased, with a total reduction of 2.257 X 10" t from 2000 to 2020. Forest land
contributed the most to carbon storage, while large-scale conversion of cropland, grassland, and forest land

into construction land was the main reason for the reduction in carbon storage. 4) The ecological risk and
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carbon storage of Yunnan Province would decrease under all three scenarios in 2030. Under the ecological
protection scenario, forest land area would increase by 895.83 km?® compared to 2020, high and higher
ecological risks would significantly decrease, and the reduction in carbon storage would be suppressed,
indicating that this is the optimal scenario for the future development of Yunnan Province. 5) Ecological risk
and carbon storage in the study area were negatively correlated, with spatial distribution mainly characterized
by low-high and high-low aggregations. [ Conclusion] The study provides various recommendations based on
the spatial aggregation characteristics of ecological risk and carbon storage in Yunnan Province, offering a
scientific basis for preventing ecological risks and enhancing carbon storage in the region.
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Fig.2 Spatial distribution of land use in Yunnan Province under different scenarios from 2000 to 2030

0.48%
0.86% 0-88% 5%

17.78%
5%
10%

15%

25%
40% 35% 30%

[ # | e 3 [ &
1 ik O s |

B3 2000—2020 FRFEH TR AREBER
Fig.3 Land use transfer matrix of Yunnan Province from 2000

to 2020

2.2 2030 F£ L F AR

FIH = A 2010 4 4 b A £ 48 S U254k
T 2020 4F + MR A% R . 38 Kappa £ 280 F13%
AN B2 X F0000 25 2R 0 RS FE AT R 56 . A S Kappa &
BN 0,90, B AAE B Ik 094, BA B RS FE L vl
TRIBESE X 2030 4F - Hb A FHAS ARG &L . BF 9045 21
WIR . A A 3 FE R T I 4 HUR 28 8]0 A % )R B
A ARIE AR TR)E 56 F 25 28 FH b % B A AR A A7 7
FLERGELO,

HRERE ST, SR MBETABEHRY
20102020 4FFEA —F, HFih A 5 KK R
b ) TEDRR X5 A T 4 e, K AR R A R T 0 R K
P, BTERIBNE R il T 32T F A b 2 i) 235 b
SR AN ST AT M T AR 2020 AR
Jn2017.80 km®, (5l Tk 0.52%, 78 3 MG S T
KA R, ARHLAR 2020 4R 899.91 km?, i [k
TR 0.23% 78 3 Mt Tl D i 2 . SRS

http: // stbexb.alljournal.com.cn



222 KO FEE R

%39 &

T U P sk A5 BT A BRI 7E 3 A ST
HmE B/, HeAh R fEAE SRS ST L bRk AR
TN L %58 2020 AEIE N 895.83 km? , HELHLEL 2020
YR D 479.07 km® L 7E 3 FiCE B R WO b, 25 L
St AR A ORI SR N, BB S AE — o AR L AR X
A AR IAEE R AR o

FEZS (8] o3 A b, 3 Rl st T B W T ol g Tl A AL
T0 b DB b T AR 2D [ B K
e A RR S A ) DM | S L R A B e X9
JK AT AR T2 A T T R RN R YT s 8
Az A AR AP S AR T AR 2 A Sl R M
T AT B g

T4 200 FZHEAIWBEETABLHFIARBEER

Tabel 4 Areas of different land use types under three scenarios in Yunnan Province in 2030

T AR R km®

AR L/ %

NGRS ESh)

Bt i Wi Kk #ERE RAAR B M M kiE BRI KA

\ 2030 66 902.04 219 628.98 85 474.98 4624.56 6 232.59 1550.43 174 57.14 2224 1.20 1.62 0.40
Bk RS R

20202030 —805.32 —798.93 —679.23  823.95 1468.80  —9.27 —0.21  —0.20 —0.17 0.21 0.38  —0.01

o 2030 66568.23219528.00 8537013 461574 678159 1549.89 1732 5711 22.21 1.20 1.76 0.40
2% R R

2020—2030—1139.13 —899.91 —784.08 81513 2017.80  —9.81 —0.29  —0.23 —0.20 0.21 052 —0.01

. 2030 66 439.98 221 323.77 85 675.14 393237 5492.34 1549.98 1728 57.58  22.29 1.02 1.43 0.40
R R

2020—2030—1 267.38  895.86 —479.07  131.76 —9.72 —0.33 024 —0.12 0.03 0.19  —0.01

2.3 AKX ELSHR

FRAE AR W 5 % 2000 4E 1Y ERT 43 A% XU
X (ERI=<0.024 7) B AR KBS X (0,024 7<<ERI<
0.027 7) H XU X (0,027 7<<ERI<<0.030 7) %% =5 KL
[ X (0.030 7<CERI<<0.034 0), & KB X (ERI>
0.034 005 Z& . HABAEAY SR FH 2000 4F 1) 4394 X 6] , LA
fEHTFHAE 0 AT . 2000—2020 4F, 24 ERT 43514
0.028 5,0.028 3,0.028 3, 2030 4FE H R K. &% K&
A SRS 5 F 3 ERI 4351k 0.028 3,0.028 2.
0.028 2, SVASKE , BFFE BN X8 ERT 5 R i 9,
A VAR KU X Ry 32, o ST B b i
50% (& 4), 20002020 4F 1K 35 5 JRUBS: DX A H XSS X
TR AER RS b Il I = AW ol P TR S S 2 A
2030 4F 3 FE SR L ES KB Y REAL, Ho, SR
P T R v KU X sk AR AR B

MZS )53 A (L 5) R S AR RURS: DXL A8 IR XU X
2 B0 A R TH T L P 0L 44 A Ll R N v S 45
M, A AR RURS: X435 T A AR O A b w5 e 4R X
B, BT R A R S B TR D,
EZe ST AREZY (s W o DO R S TN OB =0 VR LN
IR A A 1 S5 L e R R IR L IR AU [X 4
oh o3 A AT AR 2 AU DT L, e XU IX 32 2 4 A 7
SCLL N H S L £ IA0 N P S L RS A T b LR L T A
2 DOBR ML 5 b R b o3 A Iz B B TR RO A
BB L 52 N0 3 T4 50U R B RN 4 15
WIS W= e 32 R 5 S 3 A = | = g
FEA AT WA T GV T L R T S . X+
H A 2R 5 20, N DRI 55 1% 3 2 RAETE L
Bt e 342 3 AR A S O R R L A0 S B AR A S AL

W R

2000—2030 4F A= 25 KU 32 22 76 AH 4R 5 e R 5 B
(1 6) . 2000—2020 45 & 55 G KU DX ] 1% 25 2% XL I
XEH 39 675.06 km” o K55 2 KBS X i)y 5 20 XU
X#:F 27 571.23 km?*, 2020—2030 FF HAR K B . &
Ur R AN A A5 ORAPNG 5 T o AR S5 GRS X 17 g S5 AL
W X 2 %% 7 739.46.7 470.45.355.77 km?, A= &
PRI ST AR A 0] i A XS DX A% 1) T AR
A F HARE S, BB TR SO ER S T i
5K 110 A A58 T DA T 80 22 3R B % b S LR Ak
O3 B BRI R B . A g R A A (AR B A Shy At b
HRBK IR IR E T . D2 1 i b T R UL 45
4 e [ S 2 R A v 2 A AU DX 3 e A
2.4 REERZTHSHF

WS ] 2B b 3 L 20002020 4F 25 5 45 Sk i 1k
FEIE S (R 5) , BRAE EL I /D 2.257 X107 t, 2030 4F
3P ST et i o AP R RS R T, R
WRAE R 2020 4E /D 2,475 X107 ¢, i 2k AR 4P 1% 5
AL D 0.262 X107 t, RIIZAE 5 F LR E R
55— H AR 8 A R0 1 e ff 12 0l 2>

WS 8] 43 A (L 7 KR 20002020 4F 2 7 4 Bk
fitt B SRR, 2 A A0 A TR K 22 7. 7EVPG AL s ifEdk
L1 DX 3R IR H A %) e i ko SR o 3 R R S b X
395 T b, DX 7K A 0 Bl it B AR . O TV R S
IE XAl 25 Ak, f5 B ArcGIS 10.7 %} 2000—2020
4.2020-—2030 4 2 A B ] B 1) ik i i = 1) 43 A5 &
HEAT 22 TH0E . 2o A R 43 DX e i 1 FEAS R
FEEAS W5 DX B it i 38 A 25 LA e . L, 7R P X
Fi 400 ) i S T T e A I I T AR T S R R N AR
b m ity it S 25 b T T S B T P R L AR LT
Al T v AR A i B R R

http: // stbexb.alljournal.com.cn



%1 B o A R ] A 25 RV 5 Bl i o I SR I 4 BT 5 223
(a) 20004 (b) 20104 (c) 20204

(d) 2030 ERKBIE R

28.23%

28.12%

(f) 2030 £ B FRIHBR

4 2000—2030 FARBEETZEEESTRBRER LI

Fig.4 Proportion of ecological risk grades in Yunnan Province under different scenarios from 2000 to 2030
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Fig.5 Spatial distribution of ecological risk in Yunnan Province under different scenarios from 2000 to 2030
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Fig.8 Relationship between ecological risk level and carbon storage under different scenarios from 2000 to 2030
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