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Abstract: [ Objective ] The aims of this study are to explore the spatiotemporal dynamic evolution
characteristics of land use in the ‘Two Screens and Three Belts’ ecological barrier area, to reveal its
differentiation rules, and to provide a basis for the integration of land resources in the study area and the
construction of a national ecological security barrier. [ Methods] Based on 8 periods of land use data from
1985 to 2020 in the ‘Two Screens and Three Belts’ ecological barrier area, methods such as single land use
dynamic degree, comprehensive land use dynamic degree and transfer matrix, three models were used to
comprehensively analyze the spatiotemporal dynamic evolution characteristics and differentiation rules of land

use change from the aspects of land use structure, dynamic degree and spatial transfer. [ Results] (1) In the
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‘Two Screens and Three Belts’ ecological barrier area from 1985 to 2020, except for the northern sand
control belt whose grassland area increased by 20 618.03 km®, the other four major barrier areas had
decreased. Among them, the northeastern forest belt's grassland area had decreased the most, reaching up to
18 031.03 km?®. The area of construction land in the five major ecological barrier areas all increased, with the
northern sand control belt increasing the most, reaching up to 7 280.79 km®. The ecological land in the
northeastern forest belt significantly decreased, and the non-ecological land increased significantly, which
was consistent with the ecological barrier area contrary to the development requirements. (2) From 1985 to
2020, the land use type change rate in the south-central hilly and mountainous areas of the ‘Two Screens and
Three Belts’ ecological barrier area was the highest (the average comprehensive dynamic degree was
24.27%) , and the difference in change rates among each stage was the largest (the comprehensive dynamic
degree range was 31.23%). Except for the decrease in the dynamic degree of comprehensive land use in the
northeastern forest belt, other barrier areas were on the rise. (3) The degree of land use conversion in the
‘two screens and three belts’ ecological barrier areas had increased from 1985 to 2020. Among them, the
Sichuan-Yunnan-Loess Plateau barrier and the northern sand control belt had increased significantly, with
increases of 3.89% and 3.82% ., respectively. The main types of land converted in ecach barrier area were
cultivated land and grassland, and unused land accounted for a large proportion of the ecological barrier
conversion in the northern sand control belt and Qinghai-Tibet Plateau. [ Conclusion] From 1985 to 2020, the
land use in the ‘two screens and three belts’ ecological barrier area showed uneven evolution characteristics,
land use planning and management should be carried out according to local conditions to further build the
national ecological security barrier.

Keywords: ecological barrier area; land use change; transfer matrix; dynamic degree; spatiotemporal dynamics
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Fig. 1 Schematic diagram of the research area
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Fig. 2 Spatial pattern of land use in the ‘two screens and three belts’ ecological barrier area from 1985 to 2020
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Table 1 Dynamic degree of land use types in the ‘two screens and three belts’ ecological barrier area from 1985 to 2020 %

AR X it 3 HEH M Hh i 7K 35k AL R A e

1985—1990 0.26 0.42 —0.14 0.11 1.54 0.01 2.40

1990—1995  —0.81 1.80 0.35 1.43 4.34 —0.26 6.85

1995—2000 0.09 1.14 0.23 —1.41 4.34 —0.34 7.74

At 77 B vy 2000—2005  —0.87 1.00 0.60 0.76 5.69 —0.49 7.07

2005—2010 0.03 0.81 0.27 1.13 6.18 —0.51 6.48

2010—2015 0.67 1.39 —0.17 —1.13 4.56 —0.22 7.77

20152020  —0.72 1.34 0.02 0.36 3.21 0.01 7.01

19851990  —0.14 0.01 0.15 0.43 1.17 —3.89 6.58

1990—1995  —0.57 0.41 —0.33 0.19 4.35 —3.21 15.65

1995—2000  —0.42 0.03 0.13 1.19 4.94 9.35 10.93

JIE— & b & FE AR 20000-2005 —0.41 0.25 —0.36 3.77 4.84 1.49 9.32

2005—2010  —0.51 0.20 —0.11 0.54 5.70 —1.26 11.01
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2015—2020  —0.11 0.01 —2.07  —0.73 3.42 13.71 19.55

1985—1990  —0.25 —0.81 0.16 0.12 0.00 —0.62 3.04

1990—1995 1.88 0.62 —0.16 0.32 14.62 0.62 6.32

19952000  —2.32 0.19 —0.06 1.17 0.00 0.08 8.45

TR R A 20002005  —3.18 0.66 —0.04 2.42 —1.78 —0.30 10.39

2005—2010 0.11 0.05 —0.01 2.50 0.00 —0.43 6.95

2010—2015 0.14 —0.03 —0.08  —0.93 —9.76 0.56 17.84

2015—2020  —1.09 0.29 —0.18  —0.01 11.43 0.78 8.97

19851990 4, 32 5% 4 M 2SR R Oy B | #F
Hiy R ) H L A A T 21 849.63 km?, 5 L Y T
TR 98.56 U6 5 7 A b F] FH 4 B IS IR IR Ry b 5
Hby B b 2 e e R R R b L R A T B A
435 i A TR 330496, 25,2096, 18.25 %, 17.04 %,
19901995 4F , F B4 H Hb AR U A B by B 1l SR
Ho, TS TE 59 141,12 km”, 7 B TR 98.25 %5 &=
LA ) 5 A% SRR U R B b e b, R R P b
B ML R L R B L 0 ) R
FH26.77%,25.24%,19.17%,18.76 % , 1995—2000
A, TR AR YK Ol R MR R b L A L T AR
A1 62 710.61 km?, 7 B A 97.43% ; FE 4
i ) FH e 7% 28 BUAR U Sy oK F) D b % 5 b | R b 5 B
by AP b A e b R R AT 43 A TR
28.50%,23.60%,23.25%,18.95% , 2000—2005 4,

J2 BLHG b 2RAR U Ry R M B b R R b RS
57 088.26 km® , i A% I AR 97.86 06 5 322 4 Hb R F 4%
RSN UK 0y AP b 2 5 by L A 1) P b M L R M
FFHb R A R R M, A 0 R e T AR 29,77 00,
27.12%,20.36 %, 14.48 %, 20052010 4E, 3= B i
FAMRUR Sy B Ml A R b B | TR A T 54 069.36
km?” , b7 B Y TETRL 97,81 %0 5 32 B A b R 55 F5 2 ALK
R g A TR ) B 2, e R e B e 2
AR b 433 S AR 27.13%6,23.72%6,23.31%
14.41%, 20102015 4F, 3= B 3 i 2RAK U o B 1 L R
FIFH HE B b, T AR A 54 430.13 km? o S U T AR
95.91 %0 ; 3= + M I FH % B 248 AR IR Ay b A B b
) FH 1 2 b B i 2 SR R R L ) o
SR TR 25.38%6,23.94%,18.70%,17.71% , 2015—
2020 A, L 4 H AR A M B b L A R e T



5 439

R4 19852020 4F A [ “ B =5 AR A5 5E R X 4 b ) B4 3l 2 v AL AR 355

UG T 53 842.37 km® , i B IR 97.22%0; 2 4 Hh
FI PR R S AR N BF 1 5 155 b, R b 2 A ) ) L R
I P b b, b A O 4 31 o R LR AR 24.78 %4
23.50%, 21.53%, 17.15% & 1y >k i, b 75 B ¥
1985—2020 4F + Hb A FH 5% 10 7% B2 A i 3 o £ 2448
PR R b B b R R b = ] Y R R A
2.3.2 NEA—%)LHRESFE MRIEE 3, NEIKEK
K 19852020 4F 2 If 1L J5 By vb 7 4 4t F) ] &
He RS I TR FR 23 ) R 7 458.53.26 129.64,22 822.14,
20 839.97,21 473.36,24 625.14,23 363.00 km? , 435I
i b S ALY 1.82%6.6.38%,5.57%,5.09% ,
5.24%,6.01%,5.71% ., 3L JIr Wi v 2L, By T
19851990 4%, JI|E— 8 4= vy Bt A 25 B s Hofth 6 4>
A 00 A b e A R RO

Ay BHIOR B 019851990 4F, B 2K Ul
BEHL B ARHE ARG 7 040,92 km®, o S0 TR
94.40 Y0 5 2 - 1 ) 5 7% 28 BUAR YR O Bk b e i,
i 2 B b BRCHI 2 B b A b 2 Ak S o A o T AR
31.89%,22.88%,14.62%,12.82% ., 1990—1995 4, 3%
Bt M AR VR R B L R b ARCHE T AR T 25 364.04
km” o i b 5 TR 97,07 %05 32 L A M R T A 28
HRUR Sy A 1 2 s b, | R b 5 B b b 2 bR e B b e
AR, 23 B o5 RS H R 29.51%, 24.61%, 14.18%,
14.12% . 19952000 45, 32255 H H 2 AR U A Bk b L 2
My AR M, R A T 22 335.09 km?, i A AR
97.87 Yo 5 2L 1 I T3 7% 2 AR U Bk b e s,
b AR b R A A A bR L 43 A1) o R S TR
34.88%,19.21%,16.44%,12.26 %, 2000—2005 4F, FH
B MR AR R A B b B bRt TR A 3 20 394,19
km?” o 7 s Y TET R 97.86 %0 5 32 B A b R 5% A 2 4K
R B b % R b b 2 B b A b K ML B b A
ARHL 2 ) 5 B B T AR 29,5396, 26.39%, 13.40%
10.84 %, 20052010 4F-, 3= L5k H i AR Ul B LR
FFH M A M, T ARG 20 781.62 km® 7 SFE D AR
96.78 0 5 A - 1l I 5 7% 2 B YR A Bk b e s,
UG PR R B b A bRk, o 31 o A s T AR
27.18%4,19.17%,15.10%,14.12%, 2010—2015 4F, 3%
0 AR R O B b B bR, AR A0t 23 741,18
km” s (5 G H T FR96.41 94 5 3 2 A iR FH % 8% S B
SRR R MR M A B B e R R b B
A3 5 i AT TR 29,6496, 16.98 %6, 13.87 %, 13.76 %,
2015—2020 4F, 2 5% 4 b 2SR UK O L b B b L ARt
G T 22 466.92 km® , B % iR 96.16 %0 E2 4
Hi I FH 2 B 2 U IR Ay 5 b 5 B b L B b A R L B
b b BT b AR, A 1 R TR 27,0804,

20.33%.19.12%0.,14.60% . & [ A Bt )1 TE— ¥ 4 5
A BEBR 1985—2020 4F 1 b R 5% 10 72 B A5 T 4
T, 32 A v e B L bR b 2 R A A R L
2.3.3 Ak MR 4 NEMEKE,1985—
2020 445 B A6 J5 B 10l - b R FH R A 5 A% 1 TR
I3k 11 732.49,27 542.39,26 644.40,19 029.06,
17 777.30,18 229.79,14 861.07 km?, 43 51| /5 -+ Hb i
AL 1.91%,4.47%,4.33%,3.09%,2.89%,2.96%,
2.41% ., HAbT5Bivbay 5 NE - 4w AR A bR R
[, AR AL FE AR 19852020 4F 4% B # 1+ Hb 7% 5 e JiF
A

Ay 19851990 4, = B4 Ll 284K Ik
A b BRCHE L T RS T 10 142,08 km”® o S5
HH T AR 86.44 06 5 35 B+ M R FH &% 7% 28 AUAR IRy AR b
SRR b B b T PR b T B b | b R L i)
i T AR 25.29%6.21.16%,15.58%,11.15% ,
19901995 4, 3= ZL 5L Y iy 2840 W S K Ml L 55 L
Ho, A 25 649.31 km?, 7 RS T AR 93.13 %5
B A b I FH 2 8 288 FRUAR YR A bR b 2 B | b 7 B
MG bR b B b T AR b, 43 i) R TR 35.59 %4
16.49%,15.73%,15.34% , 1995—2000 4, & FL 5 H 3
FEMKRU R Rt B b R b T ARG T 25 984.43 km',
S T AR 97,52 94 5 T B A iR FH L RS SRR YA Ak
SR Tl B 2 R, B R | R R b, 3 )
SR TR 41.0490,18.25%,12.12%,11.57% ., 2000
2005 4F , L 1 b AR YA B H AR b b TR
11 18 686.58 km? , (i L/ 1 I $198.20 %0 ; 32 & + b 1| ]
TP RS SRR YR Ry P i 2 B b 5 e 2 b, O e 2 b
O30 G T R 29,409, 23.65%0,16.90%,15.43 %,
20052010 4F , 5% ) Hb AR UK O B b AR b, b
AT 17 385.19 km” , 5 B THIFR 97.79%0; 2+
Hb I FH B B 28 AR YR Ay A b B B b L O L A R L R
MR b B b 2 R b, 43 O3] o5 A % TE R 35,4504,
25.94%,11.17%,10.83% ., 2010—2015 4F, 3= Z 5 i
FEARYR Jy i AR Hb L b, TET RS T 17 905.65 km®
S W TRIRR 98.22 %6 5 322+ Hiu R 6 A% 28 BUAR UK R Mk
BRI M A b b e A b B b L 3 S o
ML W T AR 51,27 %0, 14.4196,13.92%,7.16% ., 2015—
2020 4, B Y H AR U A Bk b bR L Bl TR G
11 14 593.53 km® , i S0 5% 1 T AR 98.20 %0 5 = 2 + HiL A
FHAERE ISR A YR Ay A 1 27 b b L R b 5 BF b L A0 1
T AR o 0l R TR 32.4406,25.93 %4
15.15%6,12.39% . AR5, I A — 5% w5 D A 25 Bt o
19852020 4 - Hiu 1| % AR B (SO R fin , F2 2 4 v
TEARH B H 5 2 ] A T A
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Table 2 Land use transfer matrix in the northern sand control belt from 1985 to 2020 km?®
by 1990 4
i i) 28 7 Ak M i yi ¢ A i T
B 116672.94 47.65 5585.67 48.84 167.90 0.00
N 20.46 23255.01 102.44 0.00 0.01 0.00
b 7325.01 561.48 336574.40 71.50 39.78 4045.30
1985 4 Kk 34.52 0.51 105.30 11877.52 2.83 37.89
AU 0.00 0.00 0.00 16.08 2564.96 0.00
A ) b 66.03 0.00 3777.18 109.34 3.95 356056.59
b g 1995 4§
i i) 25 7 Bk A M i K3 A i ) HH b
HE 107253.57 179.66 16113.05 175.52 376.84 20.31
s 38.02 23513.27 313.33 0.02 0.02 0.00
b 11295.04 2310.11 320434.76 368.24 198.91 11537.91
1990 4 K IR 138.28 4.00 227.67 11467.23 13.85 272.25
G b 1.07 0.00 0.35 47.49 2730.49 0.02
AR ) b 377.58 0.01 15192.15 932.85 62.93 343574.26
b g 2000 4£
- i ) 28 R Ak M B K 8 AT b R )
HF 103951.40 98.56 14582.95 88.28 367.71 14.66
R i 41.39 25864.71 100.86 0.01 0.06 0.00
it 14796.78 1516.80 323600.26 220.96 260.27 11886.26
1995 4¢ KR 215.37 3.12 258.82 11494.69 38.45 980.92
HB 0.08 0.00 0.36 15.11 3367.43 0.06
R H Hb 663.88 0.01 17871.63 259.32 82.56 336527.35
b g 2005 4F
- i ) 28 R Ak L B K3 AT b A ) FH
M 102037.17 147.77 16993.76 115.43 368.30 6.47
R 36.64 27211.47 234.77 0.01 0.31 0.00
it 11621.96 1498.03 334116.39 293.24 617.52 8267.73
2000 4 KR 246.04 2.79 256.20 11122.48 16.16 404.69
i 0.23 0.00 0.44 22.31 4093.46 0.04
7R H Hb 529.58 0.00 15480.14 986.61 161.72 332251.20
P 2010 4
- b ) ] 2 A A b i T K3 A R Hb
M 100738.54 143.82 12886.67 137.11 558.68 6.80
bs:l 35.31 28669.80 149.01 0.01 5.94 0.00
2005 45 b 13114.78 1206.90 343780.41 187.94 823.86 7967.80
IK I, 220.50 6.29 244.83 11540.43 150.76 377.27
L 0.41 0.00 0.23 21.97 5264.84 0.02
R H Hb 559.72 0.02 14997.38 1361.69 116.18 323895.14
b 2015 4
i i) 28 8 ki M B 7K 8k A b T
Bt 103143.02 156.92 10610.18 170.08 582.45 6.63
it 111.87 29771.97 133.17 0.09 9.73 0.01
i, 14400.77 2189.90 344401.84 189.38 824.08 10052.56
2010 4 K 162.66 1.75 192.49 11237.08 80.81 1574.37
AU 0.25 0.00 0.36 51.12 6868.44 0.11
R I H Hb 677.70 0.13 13585.71 851.17 132.48 316999.83
= 2020 4£
i i) 25 78 B M i 7K 8k A ) b
R 103994.06 199.08 13724.22 125.10 444,08 9.72
B b 102.10 31946.54 66.11 0.04 5.88 0.00
ity 9496.62 2124.85 343322.25 241.49 723.75 13014.79
2015 & K3, 99.40 1.73 196.76 11195.03 99.03 906.97
A b 0.26 0.00 2.96 59.34 8434.95 0.47
R FH Hh 559.91 0.12 11923.21 1101.28 154.15 314894.84
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Table 3 Sichuan-Yunnan-Loess Plateau ecological barrier land use transfer matrix from 1985 to 2020 km?*
N 1990 4E
= 3 i) 25 7 Ak M T pi®:1 A R Hb
Bk H 94413.02 956.26 2378.38 52.35 98.14 0.00
Mt 1090.73 206620.31 251.84 0.00 0.01 0.00
B 1706.59 477.99 96460.79 13.07 2.02 13.54
1985 4 e 5.98 15.94 60.42 1980.56 1.76 2.48
A b 0.00 0.00 0.00 23.46 1317.79 0.00
7 ) FH b 0.02 0.03 264.72 42.64 0.17 1190.45
1 1995
=t | 25 7 Ak M T pi @1 Ak R Hb
Bt 85521.79 3690.45 7709.56 23.82 270.69 0.04
Mt 2419.36 204878.31 772.67 0.01 0.19 0.00
Bl 6430.92 3705.46 88938.89 40.09 35.03 265.76
1990 4¢ K IR 85.57 46.30 74.43 1856.69 16.11 32.95
A b 1.75 0.01 0.04 16.01 1402.08 0.00
% ) FH b 1.64 1.12 289.13 195.90 4.62 714.05
1 2000
i ) 28 R Bl Ho M T K 3% B b ) b
Bt 84263.05 1726.86 7959.67 125.95 385.50 0.01
ot 3752.67 208109.41 458.55 0.62 0.39 0.00
it 4384.10 2796.97 89859.85 153.03 32.21 558.56
1995 4 KR 54.84 12.03 31.64 1879.56 34.89 119.57
A b 0.00 0.00 0.00 29.31 1699.40 0.00
7R H Hb 1.05 0.96 128.66 70.88 3.21 808.05
" 2005 4E
i ) 28 R Bk Ho M T K3 i H )
iz 82941.42 2793.15 6154.84 78.84 487.46 0.02
ot 2095.68 210195.64 353.75 0.12 1.04 0.00
it 5500.60 2260.02 90009.07 258.72 52.39 357.57
2000 4 K 19.57 5.05 19.54 2148.31 19.46 17.42
A b 0.16 0.00 0.00 40.48 2114.94 0.00
7R A H Hh 0.36 0.06 133.11 159.12 1.44 1192.10
P 2010 42
b ) 2 A Ak N B pi &1 H i R H 1
i) 80841.61 3031.06 5836.66 116.60 731.81 0.05
R 3241.88 211468.38 541.01 0.17 2.46 0.00
M 4115.64 2868.58 89390.40 57.21 68.94 169.54
2005 4 K 32.97 9.31 87.62 2430.48 29.43 95.78
A 0.49 0.00 0.00 70.44 2605.79 0.00
R FI T b 0.17 0.13 282.02 82.63 0.74 1231.42
by 2015 4F
b ) 2 A Ak N B pi&:1 B T H
L 76616.14 3414.28 7300.04 153.43 748.69 0.19
Mt 3388.46 213443.36 543.22 0.25 2.15 0.00
B 4182.32 3367.83 87947.25 116.69 62.41 461.21
2010 & IK 38, 57.73 6.37 153.28 2349.21 33.63 157.32
A b 0.33 0.00 0.08 64.87 3373.88 0.00
AR A Hb 0.20 1.35 195.38 213.11 0.31 1086.46
. 2020 4£
i i) 25 78 B M O K3 i ) b
Bk 74551.83 4467.02 4749.97 42.03 433.84 0.50
R 2035.36 217816.26 378.88 0.06 2.62 0.01
Ll 6327.66 3411.44 85782.63 96.09 101.19 420.25
2015 & 7K 38, 52.80 3.14 89.17 2450.98 17.61 283.86
A b 0.22 0.00 0.03 31.03 4189.79 0.00
) FH b 0.21 1.91 334.05 81.45 0.61 1286.95
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Table 4 Land use transfer matrix of Northeast forest belt from 1985 to 2020 km?
P 1990 4
i i) 28 78 ki M 81} K3 i H )
B 104322.44 2482.57 1308.01 85.96 178.64 0.00
Mt 2966.81 445675.50 0.04 0.00 0.64 0.00
- il 1828.34 1254.23 44611.26 23.73 12.23 0.89
1985 4 KR 17.69 9.18 1.62 3305.85 3.45 0.20
AU 0.00 0.00 0.00 21.02 2999.32 0.00
R ) FH b 1474.14 0.00 57.08 4.99 1.06 2853.08
. 1995 4§
i i) 28 78 ki M 81} K3 A b ) A
A 103785.18 4223.68 1988.52 166.42 445.55 0.06
it 9801.98 439557.67 32.28 1.76 27.78 0.00
) il 4540.38 4332.74 37016.73 20.23 62.38 5.54
1990 4 Ak 72.81 35.17 7.09 3284.95 40.70 0.83
b 1.12 0.03 0.02 21.64 3172.52 0.01
) FH b 1574.62 20.48 103.43 8.54 6.59 1140.51
g 2000 4£
- ) 26 R Ak i B pi &1 A )
A 111030.49 4861.55 3228.54 214.37 440.91 0.22
R L 10934.12 437142.10 46.00 1.78 45.76 0.00
Bl 3083.75 3063.30 32936.89 17.56 35.30 11.27
1995 4 KR 130.14 28.56 16.91 3243.10 82.42 2.41
H i 0.02 0.01 0.01 20.78 3734.71 0.00
R H Hb 310.77 13.13 47.10 4.02 3.67 768.25
i 2005 4F
- ) 26 R Ak L B 7K 3 A )
o 117371.47 4500.52 2936.99 228.29 451.81 0.23
R L 5595.29 439389.11 61.33 1.96 60.97 0.00
Bl 1545.71 3216.57 31426.25 13.58 64.13 9.21
2000 4 KR 14.90 30.15 14.00 3371.54 39.44 1.58
A b 0.27 0.09 0.02 49.39 4293.01 0.00
R T Hb 133.21 4.62 20.23 2.43 2.17 619.51
e 2010 4
= i) 25 Ak b i B pi®:1 A R Hb
o 117458.10 4611.48 1925.90 227.99 467.26 0.10
M b 6301.45 440742.28 34.51 3.20 59.63 0.00
B 1985.64 1593.63 30705.14 68.09 98.59 7.71
2005 4 Ik 75.38 65.63 1.76 3491.01 29.76 0.64
I b 0.29 0.03 0.00 57.04 4854.16 0.01
R ) FH b 130.29 2.96 20.05 2.47 2.82 471.95
1 2015
= 3 i) 25 7 Ak b i O pi®:1 A R Hb
kL 121239.88 2626.15 1305.01 183.72 596.18 0.20
R L 9346.98 437546.37 18.69 0.28 103.69 0.00
LN ] 2537.57 999.89 28965.60 36.30 114.74 36.26
2010 & K3, 77.71 4.70 2.04 3697.65 65.67 2.04
AT 0.13 0.00 0.01 47.47 5464.58 0.03
7 F) FH 104.52 0.25 11.71 6.56 1.29 356.07
P 2020 4
i ) 28 R Ak M 8} K3 B b o ) b
B 125681.17 4821.41 2251.11 98.13 454,75 0.22
b 3853.00 437178.95 68.26 4.27 72.88 0.00
Bl 1840.79 1014.93 27333.57 4.67 97.64 11.47
2015 4 K 8 68.33 4.64 19.63 3823.61 51.17 4.60
H i 0.14 0.00 0.03 40.21 6305.69 0.08
R Hb 43.76 1.35 27.06 2.46 4.08 315.89
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2.3.4 @ mmalE MRS NEBIKKE.
1985—2020 44 i W1 J7 Fr b L by 4 i R P & A=
RS AL 4> R 5 418.54,11 785.93,10 875.55,
12 646.29,13 084.13,17 253.85,14 018.20 km? , 43 5l
i b S ALY 1.88%6.4.08% . 3.77 %, 4.38%
4.53%,5.98%,4.86 % ., HALIr B 5 NE— % +
v B AR S R BE AR [R] L B 1985—1990 4F , 1 J7 [ 18 11 Hb
7 A 6 A B ) A b RS R A L R
AR E :1985—1990 4, F2 5L Hy M 2K 4R Ik
Sy HF b FIARHE T AR G T 4 781.45 km” ., 7 SR T
TR 88.24 06 5 A b R FH i B 2 RUAR IR A #F Hb 5% bR
Hiu AARH G B HlL, 43 500 o R T AR 49.59 %6, 34,18 %4,
19901995 4, 3= 25 H M AR UK A #F b AR ML 55 B
MR GIT1L 684.94 km®, (& S5 AR 99.14 %05 &
T Wb e B 2 AR YR Ry B b 2 bR b | bR b B B
M, A3 ) R T B 45.22%, 38.45% . 1995—
2000 4 , 32 B b AR UK R B b RO AR b TR G T
10 126.16 km®, (5 S0 5% AR 93,1100 5 3 %8 4 M F
FH e 78 28 BUAR IR Sy bR 1 7 B b B b, % b L 53 531 o
MR 41.79%,41.52% ., 20002005 4, £ %
B 1 B 2 K YR A AR b RN B b, RS T 11 993,01
km? , 5 B T AR 94,83 Y0 5 T B A M R B AL R
MR Ay WAl B A b | A e 2 A b L 43 0 o R A T AR
69.12%,19.15% ., 2005—2010 4F, 3= B 4% 1 Hh 2K R
Uk Ak AU H , T AR A1 12 268.95 km”™ , (BB
AR 93.77 %6 5 32 2 4 H F ] % B 28 AU AR Wl #F b
FEMR M PR b B B M, 2 R R TR 49,179,
36.46% . 20102015 4F, 32 B 55 ) Hb 25 AR 1K Ak
Hby B b R A AT 16 469.18 km®, 7 B F%
TR AR 95.45 Y0 5 32 B - H R FH A% B8 28 AR YR Sl AR b
SRR M A b 7 A R P b AR, 43 ) o
T A% 43.88%,33.36%,13.13% ., 20152020 4F, &
B b AR R R B b B AR A3 13 277,80
km? , 5 B T AR 94,72 %0 5 T B A M R B AL R
MR Ay WAl B A b, | A e 2 A b L 43 ) o R A T R
44.22%0,44.11 % . SRR UL, BT BB L A 4
FI T 5% AR BE A 3 n , 32 224 vh 7E Bk 5 M b 22 1)
F R LAk
235 HHRBRALSARE WL 6, NEBIMKK
F 19852020 4 4% B 3 7 8 = it A 25 e B WA
FH R A % 09 1 B4 5 ok 10 874.70, 30 205. 89,
33 506.76,28 279.37,25 785.39,31 168.63,35 077.88
km® , 40 o5 4 b B B 1.17%6,3.24%,3.60%
3.04%.2.77%,3.35%,3.77% . SHRICFRMAMF A,
T AR A BB 19852020 4F 4% i 1 4 Hb 5 B 7

JE#R FL B 3

Ay 19851990 4, = B4 L M 284K Ik
AR b AR, ARG 9 652,46 km”, 7 S
T PR 88.76 6 5 3 % A b I FH A% 7% AU UR A AR FH e
e b B b R R b 3 ) o R A TR 63,6606
19.91% . 19901995 4F, & B 4% HY b 2R 4K ok K
FHH B, T ALE T 28 112,25 km®, o S5 i AR
93.07 Y 5 %2+ Ml R FH 5% 7% 28 B YR Oy b B R A
FH 1, A 1) FH b 2 R L 43 ) o R T AR 50,2106,
32.36% . 1995—2000 4%, = ZLHE H Hb ZARK Il 7 b
FURF ] H, A3 31 503.19 km?, fy A5 H3 1 X
94.02 %% 5 3%+ MR JH % 7% 28 BUAR IR Ry b 5 oK
FH Ml A ) FH 3 5 5 M, 0] 7 e TR 44,09 %,
39.33%, 2000—2005 4, F= ZLHE i Hb ZAK N K A
FH B Hb, T A A3 26 913.21 km®, 5 B i AR
95.17 U 5 2+ M I FH 5% B8 8 HUAR IR Sy oK ) ] b 5%
e, R R R T b R R b A K L ) o R
AR 39.14%0,37.86%6,9.28 %, 2005—2010 4, F H4%
HH ML AR UK Ry A R P Ml RN R b, TG T 24 553.47
km?” , (5 B T AR 95.22 %0 5 32 BE 4 b R B B R
MUK A A ) e B Tt | L SR R b L R R
BRI, 43 5 o GG TR 38,53 %4, 36.85 %0, 13.13 %0,
20102015 4%, 224 H b 24 VR Oy B b, L 1) FH L 7K
WL AA T 30 317.14 km? L 7 B H AR 97.27 %5
2B A b R B B 2 R U A B | A R R b L ok
R Y b 2 R b K R R A R L 43 531 o e TR
41.42%,33.10%,11.13%, 2015—2020 4F, 3= F 4% H
EMC VR by B M A R ML K 38 1A A 3T 34 283,01
km® , (5 B TR FR 97,73 %5 5 B b b R ) B R 2
TR YR Ay e i 2 SR R L oK R L L K I
e R R D L A R M 2 K 3L 0 0 R e i R
47.98% ,31.48% .6.87% ,5.49% . B K U, T
J A 25 B o b R PR G AR B A T8 i, R B AR
B 55 R ) FH M 2 18] B AR B AL

3 & ig

(1) 19852020 4F“ W Jf =7 7 4 25 B i (X B b
J7 97 V45 F T AR 20 618,03 km? Ab, oAl Y Kk
S5t B DX 354 B/ o e AR b AR MRS R T AR D B
% .20 18 031.03 km? ; 1 KAz 25 B i [X 8 1% FH i 1 AL
YA e 388 i, A6 5 B b A 4G n AR £, O 7 280.79
km?® 5 7R b 2R ARHE A2 25 H 3 e LR AR S
HHEIN X 5 AR B X & R BRI .
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Table 5 Land use transfer matrix in southern hilly and mountainous areas from 1985 to 2020 km?*
N 1990 4E
= 3 i) 25 7 Ak b i O 7K 8 A R Hb
L 51884.94 2687.04 96.08 36.64 65.50 0.00
Mt 1851.87 225967.02 44,04 0.00 0.28 0.00
i 251.35 337.28 2743.90 4.08 2.23 0.07
1985 4 e 13.29 8.16 2.47 1504.53 2.23 0.00
A b 0.00 0.00 0.00 14.75 1148.92 0.00
& ) FH 0.02 0.00 0.97 0.12 0.05 3.16
1 1995
=t | 25 7 Ak R L 7K 8 Ak R Hb
Bt 48095.99 5329.31 214.52 149.01 212.64 0.00
K 4531.63 224340.51 116.94 1.24 9.20 0.00
i 386.65 705.81 1767.01 22.17 5.34 0.48
1990 4¢ K IR 31.09 14.46 2.03 1504.32 8.19 0.02
A b 0.41 0.02 0.00 43.36 1175.42 0.00
% ) FH b 0.05 0.00 0.52 0.64 0.18 1.83
1 2000
i ) 28 R Ak M 8} 7K 2k B b ) b
Bt 47571.19 4515.13 519.53 182.99 256.96 0.02
ot 4545.02 225738.58 88.13 0.43 17.95 0.00
it 187.78 439.81 1456.78 10.11 6.39 0.15
1995 4 KR 35.36 17.27 6.01 1649.62 12.46 0.02
A b 0.00 0.01 0.01 32.18 1378.78 0.00
7R H Hb 0.02 0.00 0.21 1.49 0.11 0.50
" 2005 4E
i ) 28 R Ak M 8} 7K 32k i H )
HE 49234.19 2409.00 424.27 73.78 198.14 0.01
ot 8741.30 221822.98 123.51 0.46 22.55 0.00
it 315.26 205.05 1539.45 3.48 7.35 0.07
2000 4 K 66.15 6.88 9.83 1782.45 11.51 0.00
A b 0.19 0.00 0.02 27.06 1645.38 0.00
7R A H Hh 0.01 0.00 0.31 0.04 0.07 0.27
P 2010 42
=t ) 28 Y Ak R B 7K 8 H i R H 1
HE 50993.88 6433.24 362.33 204.45 362.81 0.39
R 4770.08 219538.13 91.38 0.44 43.87 0.00
Bl 395.68 262.85 1414.60 7.45 15.52 1.30
2005 4 K 57.15 16.30 10.25 1787.68 15.84 0.06
A 0.30 0.01 0.01 32.09 1852.59 0.00
K FH b 0.01 0.07 0.02 0.01 0.23 0.00
by 2015 4F
-t ) 28 Ak R B 7K 8 B T H
L 49756.71 5755.57 282.89 108.48 313.31 0.14
Mt 7571.83 218532.37 100.61 0.51 45.20 0.01
B 489.18 165.95 1188.38 15.76 17.93 1.44
2010 #¢ K3, 74.09 7.32 1.97 1938.77 9.80 0.18
A b 0.12 0.00 25.60 2264.91 0.00 0.00
2 FH b 0.11 0.00 0.86 0.00 0.09 0.92
= 2020 4£
i i) 25 78 B M i 7K 8k i ) b
R 50910.44 6182.93 359.45 52.03 387.04 0.15
R 6199.35 218165.01 56.77 0.65 39.43 0.00
ity 339.76 209.38 991.28 3.84 27.85 2.61
2015 & K3, 123.60 6.15 3.61 1944.76 10.89 0.11
A b 0.20 0.00 0.01 11.35 2639.67 0.00

S F1 F b 0.22 0.00 0.54 0.01 0.26 1.65
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Table 6 Qinghai-Tibet Plateau ecological barrier land use transfer matrix from 1985 to 2020 km’
P 1990 4
i i) 28 78 ki M 81} 7K 5k i H )
B 1017.64 0.51 42.31 6.76 0.00 0.00
M b 0.04 18475.73 898.74 0.00 0.00 0.00
) it 35.77 109.73 722135.20 98.67 0.00 2165.37
1985 4 KR 0.05 0.09 194.68 24963.61 0.00 79.06
AU 0.00 0.00 0.00 0.00 0.02 0.00
R ) FH b 0.17 0.00 6922.59 320.17 0.00 154026.36
. 1995 4§
i i) 28 78 ki M 81} 7K 8k A b ) A
b 915.24 0.80 135.78 1.40 0.00 0.45
s 0.12 17604.00 981.93 0.00 0.00 0.00
) il 233.47 1553.96 712963.18 275.58 0.00 15167.32
1990 4 K IR 1.51 0.30 392.79 24416.05 0.00 578.55
b 0.00 0.00 0.00 0.00 0.02 0.00
) FH b 2.26 0.03 9773.74 1105.88 0.02 145388.87
g 2000 4£
- ) 26 R Ak i B K 8 A )
A 888.07 0.13 261.81 2.47 0.00 0.11
R L 0.07 18418.54 740.48 0.00 0.00 0.00
Bl 123.25 920.22 707698.22 733.64 0.00 14772.09
1995 4 KR 0.90 0.25 182.01 24800.41 0.00 815.35
H i 0.00 0.00 0.00 0.00 0.04 0.00
R H Hb 6.76 0.03 13179.49 1767.71 0.00 146181.21
i 2005 4F
- ) 26 R Ak L B K 8 A )
B 731.00 0.09 283.57 4.25 0.00 0.13
R L 0.35 18980.42 358.36 0.00 0.00 0.03
Bl 123.58 994.12 708843.53 1396.71 0.00 10704.07
2000 4 KR 0.48 0.20 116.46 26584.86 0.00 602.23
A b 0.00 0.00 0.00 0.00 0.04 0.00
R T Hb 1.45 0.44 11068.53 2624.31 0.00 148074.04
e 2010 4F
= i) 25 Ak b i B pi®:1 A R Hb
o 704.01 0.11 148.91 3.71 0.00 0.13
Mt 0.11 19374.11 601.03 0.00 0.00 0.00
B 154.72 653.88 709439.98 920.54 0.00 9501.33
2005 4 Ik 1.43 0.50 104.37 30132.23 0.00 371.62
I b 0.00 0.00 0.00 0.00 0.04 0.00
o ) FH b 1.21 0.02 9935.12 3386.65 0.00 146057.50
1 2015
= 3 i) 25 7 Ak b i O 7K 8 A R Hb
kL 726.10 0.19 133.59 1.55 0.00 0.04
R L 0.14 19312.53 715.96 0.00 0.00 0.00
LN ] 137.16 689.26 705891.10 601.66 0.00 12910.24
2010 & K3, 3.29 0.69 463.92 30505.54 0.00 3469.69
AT 0.00 0.00 0.00 0.02 0.02 0.00
7 F) FH 0.89 0.07 10315.49 1724.80 0.00 143889.34
P 2020 4
i ) 28 R Ak M 8} 7K 32k B b o ) b
B 668.17 0.08 197.52 1.58 0.00 0.23
Mt 0.09 19407.28 595.37 0.01 0.00 0.00
Bl 149.16 887.41 698898.50 754.38 0.01 16830.60
2015 4 7K 35 1.37 0.20 279.71 30141.62 0.00 2410.67
H i 0.00 0.00 0.00 0.00 0.02 0.00
R Hb 1.47 0.05 11042.96 1925.02 0.00 147299.80
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5 B L At A ) 2 R AR R R i G325
AN 24.27%0) A BT AR A R 2 R IR K (SRS
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