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Analysis on the Relationship between Land Use Landscape Pat-
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Abstract: [ Purpose] To explore the correlation between changes of land use landscape patterns
and ecosystem carbon storage functions, providing a reference for maintaining the stability of small-

scale regional ecosystem services. [ Methods] Taking Liangwang Mountain County-level Nature
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Reserve in Yunnan Province as research area, the spatial-temporal features changes of land use pat-
tern and carbon storage from 2000 to 2020 and the correlation between them were explored by land-
scape metrics evaluation method, In'VEST carbon stock assessment model and grey relational grade
analysis method. [ Results] 1) During the 20-year period, the largest decrease area of land use was
cultivated land, with a slight increase in construction land, forestland and grassland. Furthermore, type
transfer mainly involved the mutual conversion among forestland, grassland, and cultivated land,
while construction land mainly came from the transfer of forestland and grassland. 2) The landscape
pattern generally became to be more complex and irregular, with increased fragmentation and relat-
ively weaker heterogeneity. The landscape fragmentation in construction land and grassland increased
obviously, while the connectivity of forestland patches increased, with the forestland’s largest patch
index increased from 23.00 to 23.80. 3) The overall carbon storage increased from 227055.48 t to
227840.14 t. There were obvious spatial differences in carbon storage, and the high carbon storage
areas were mainly concentrated in the northeast and central regions. 4) The correlation between land-
scape contagion index and total carbon storage was the highest, and the correlation coefficient reached
0.99. [ Conclusion] The correlation between different landscape pattern indices and the ecosystem
carbon storage is different in Liangwang Mountain County-level Nature Reserve. As the dominant
landscape patch, the area of forestland is an important factor affecting the total carbon storage value of

this reserve.

Keywords: land use change; carbon storage; correlation analysis; spatial-temporal pattern; Liang-
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Fig. 1 Diagram location of Liangwang Mountain Nature Reserve
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Tab. 1 Carbon density values of three carbon pools
in Liangwang Mountain Nature Reserve ~ t/hm’

b A b HONBRE R R
Byt above ground underground soil carbon
land use type carbon density ~ carbon density density
15 FH 1
LB . 0 0 62.80
construction land
-1 F 4
AFUE 13.04 1.18 61.90
unused land
pizs:ik
forestland 41.89 10.39 65.70
Hrit
cultivated land 411 0.95 59.30
LK
b 8.40 1.72 46.70
grassland
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Fig. 2 Land use change in Liangwang Mountain Nature Reserve from 2000 to 2020
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Tab. 2 Area change of different land types in Liangwang Mountain Nature Reserve from 2000 to 2020

N 2000 2010 2015 2020
THIFI R
land use type T /hm? £l T /hm? Eetsil/ve T A7 /hm? ke il/%e A /hm? EL il
area proportion area proportion area proportion area proportion
WA
LB ’é, 13.46 0.57 11.32 0.48 36.80 1.56 28.54 1.21
construction land
RF b
AR 9.43 0.40 0.71 0.03 1.42 0.06 0.24 0.01
unused land
i)
1501.37 63.65 1601.62 67.90 1555.38 65.94 1525.19 64.66
forestland
Frith
. 125.01 5.30 103.55 4.39 61.56 2.61 47.41 2.01
cultivated land
HH
709.52 30.08 641.59 27.20 703.63 29.83 757.41 32.11
grassland
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Tab.3 Dynamic degree of land use in Liangwang Mountain
Nature Reserve from 2000 to 2020 %
bR R 2000— 2010— 2015— 2000—
land use type 2010 2015 2020 2020
315
28 L —0.21 5.10 -1.65 0.75
construction land
1| A
AR -0.87 0.14 -0.24 -046
unused land
pS:i!
forestland 10.03 -9.25 -6.04 1.19
Bt —2.15 -840 —2.83 —3.88
cultivated land : ’ : :
Fith
—6.79 1241 10.76 2.39
grassland
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Tab. 4 Land transfer matrix in Liangwang Mountain Nature Reserve from 2000 to 2020 hm?

LRI 2 TF I ] B R At Wt Frith it
land use type time construction land unused land forestland cultivated land grassland
2000—2010 2.59 0 5.87 2.92 2.08

R G 2010—2015 7.39 0 2.40 0.98 0.55
construction land 2015—2020 11.67 0 19.52 0.09 5.52
2000—2020 4.43 0 5.77 1.14 2.12

2000—2010 1.09 0.11 6.20 0.12 1.91

A H 2010—2015 0 0.41 0.30 0 0
unused land 2015—2020 0.01 0.01 0.90 0.26 0.24
2000—2020 0.37 0.06 435 0.05 4.60

2000—2010 5.60 0.08 1397.22 24.33 74.14

M 2010—2015 21.60 0.66 1412.06 15.67 151.63
forestland 2015—2020 12.88 0.15 1364.77 8.28 169.30
2000—2020 17.14 0.12 1262.30 14.52 207.29

2000—2010 0.46 0.50 49.17 67.65 7.23

Brit 2010—2015 5.04 035 47.73 41.90 8.53
cultivated land 2015—2020 1.05 0.04 13.76 38.77 7.94
2000—2020 2.69 0.02 69.79 30.26 2225

2000—2010 1.58 0 143.16 8.53 556.25

gy 2010—2015 2.77 0 92.89 3.01 542.92
grassland 2015—2020 2.93 0.04 126.24 0.01 574.41
2000—2020 3.91 0.04 182.98 1.44 521.15

&S5 20002020 FRELBARFRIFEX
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Tab. 5 General trends of landscape indexes at landscape
level in Liangwang Mountain Nature Reserve

from 2000 to 2020
vy
ijgjis 2000 2010 2015 2020
SRR Fa L
landscape shape index 4.91 4.65 5.23 5.43
ST 73 45
perimeter area fractal dimension 1.25 1.22 1.28 1.29
5 e
;r%a,;j:%dex 68.83 69.91 69.21 69.41
s
number of patches 132 124 259 207
fitil d:gr;sity 2.10 1.91 4.12 3.22
FRW L EFRB
Shannon’s evenness index 0.54 0.52 0.53 0.52
TR Z VRS

Shannon’s diversity index 0.97 0.94 0.95 0.94
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TR 14.81, FHH 20 4R EE R HH HUE IR E ks

T2 A H B S i RE B s A o TR AR
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Tab. 6 General trends of landscape indexes at patch level in Liangwang Mountain Nature Reserve from 2000 to 2020

By )t Easit] WEFLI A SRR B B RBEHLFE AL RAEEHRHL
land use type study time landscape shape index patch density largest patch index aggregation index
2000 7.20 0.83 0.07 41.95
Y 2010 8.52 1.03 0.02 22.42
construction land 2015 13.86 1.56 0.05 33.17
2020 14.81 243 0.02 17.47
2000 3.48 0.11 0.07 72.49
SR 2010 1.17 0.02 0.01 87.50
unused land 2015 2.33 0.06 0.01 55.56
2020 125 0.01 0.01 50.00
2000 6.32 0.14 23.00 95.83
it 2010 6.11 0.09 24.24 96.13
forestland 2015 6.79 0.05 24.03 95.53
2020 7.32 0.08 23.80 95.10
2000 6.96 0.37 0.39 83.43
Hih 2010 6.71 0.44 0.40 82.62
cultivated land 2015 5.30 0.28 0.40 82.61
2020 3.83 0.19 0.41 87.05
2000 6.38 0.23 7.47 93.84
i 2010 6.07 0.28 6.71 93.89
grassland 2015 5.53 0.22 7.39 94.80
2020 8.46 0.45 9.79 91.75

=7 2000—2020 F£R T ILBERRIPXEREE

Tab. 7 Carbon storage in Liangwang Mountain Nature Reserve from 2000 to 2020 t
- T fiti [tk
FIFI AR carbon storage carbon sequestration
land use type 2000 2010 2015 2020 2000—2010 20102015 20152020
W
ik . 844.35 711.03 2310.86 1792.40 -133.32 1599.82 —518.46
construction land
1) 7 3
AR 718.20 53.87 107.73 17.96 —664.34 53.86 —89.78
unused land
oty
117131.72 188959.05 183504.56 179942.45 11827.33 —5454.48 -3562.11
forestland
b
. 8046.03 6664.54 3962.29 3051.42 —1381.49 —2702.25 —910.87
cultivated land
L
40315.18 36455.22 39980.11 43035.92 —3859.96 3524.90 3055.80
grassland
SR A
227055.48 232843.71 229865.56 227840.14 5788.22 —2978.15 -2025.42

total carbon storage

AN 6580.70 F1 1 081.36 t, B FIAF]H ARAE, Horp, RIS E AR E; 78
Hifif ) B B R R RS A, S A AR e R Xl b AR LA B, Sl B 22

PREF—2 ficfifs it VA R 218 LT R el X i

2.3.2 F[AIAfL Bt 25 AR e BEBRL 34 22 1T B AR S RS 34
HIE 3 AT 2000—2020 4, BRfgE AKX 2.4 5K S SRR

B FE B TR, PR X B fif e M2 8 TIHT: Ao LR BT Sk it B T K

JIRARTAHS o 20 AR IIESE DX Bt i 2 (AR FRARRAE. /NPy S FE R . BRI SRR E. &
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Fig. 3 Spatial distribution of carbon storage in Liangwang Mountain Nature Reserve from 2000 to 2020
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Tab. 8 Grey relational grade analysis between landscape indexes and total carbon storage in

Liangwang Mountain Nature Reserve

FIBRIER ARKIBEE SIERETEEL

PR TRV SIEIRE FREFEERRE

Tt AL
iierli landscape perimeter area contagion number of ii}i?%den?i?t Shannon’s Shannon’s
shape index fractal dimension index patches p Y evenness index diversity index
20004 2 Bk fik
total carbon storage in 2000 0.93 0.99 0.99 047 048 0.89 0-89
20104 S B i i
total carbon storage in 2010 0.71 0.84 0.98 041 0.40 0.92 0.92
201545 Bk
total carbon storage in 2015 0.88 0.94 0.99 0.35 0.34 0.99 0.98
20204 Bk fit &
fotal carbon storage in 2020 0.74 0.89 0.98 0.60 0.62 0.99 1.00
o
REREE 0.82 091 0.99 0.45 0.46 0.95 0.94
relevancy
KEKFF
’ 5 4 1 7 6 2 3

relativity order

REZFEVEFR B, KB 45 . SO kTS
B BEHCREE | BEHEr . Hob, &R HO
S At G EE R, ik 0.99, REAPLIAEEI
F14) 325 388 P R A JR M S5 A 5 DX R e fi 7 A A G
e BARYISIESRE. FREZAHR R K
T FRAT AE RO BE BE TR 0.9 DL b, FEHA Sl 2s [
G3AT . ZREE DL NSRBI SRR R X 5 R it
ASACAFAERE AR SN 5 T BE B2 B AN BB g (1)
KBEREAU N 0.46 F110.45, 2B 5002 10 BEH 0
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