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Abstract: The evolution of landscape patterns inevitably affects the supply of ecosystem services. It is of great
significance to explore the relationship between them for regional sustainable development. Based on the
Landsat images of Lijiang River Basin in the 1986, 2001, 2016 period, this research extracts the landscape types
to analyze the impacts on ecosystem services values of landscape patterns. The results show that woodland
has been the dominant landscape of the Lijiang River Basin for 30 years, with an increase in areas. The areas of
farmland and waterbody decreased, construction land and bare land increased, and grassland first decreased
and then increased. The ecosystem services value constantly increased, with a net value of 750 million yuan.
Woodland contributed the most to the ecosystem services value, serving as the main source of the increase. The
function of ecosystem regulation and support was greater than that of production and culture. There were obvious
spatial differences in the ecosystem services value, low in the middle valley area and high in the surrounding
mountains. The expansion of the dominant patch areas and good natural connectivity between patches, and the
decrease of uniformity and heterogeneity of landscape types were conducive to the increase of the ecosystem
services value. The research reveals the relationship between landscape patterns and ecological services
changes, which provides scientific references for landscape sustainable management in Lijiang River Basin.
Keywords: landscape architecture; landscape pattern; landscape evolution; ecosystem services; spatio-temporal
change; Lijiang River Basin
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Tab.

1 ESV coefficients of landscape types

Hfz: 56/ (hm? - 4F)

HERRGRSSHI bk KH peisitazahiiih IR HHh P
SR 6 670.27 952.90 0 0 152463 0
ST 5145.63 1696.15 0 876.66 1715.21 0
AU TE 6 098.53 114347 -14 388.71 3 8840.00 152463 57.17

THIE R SR 7432.58 2782.45 0 19.06 3716.29 38.12
AL 2 496.58 3125.50 —4 688.24 3464726 2 496.58 19.06
MR 6212.88 1353.11 0 474542 2077.31 647.97
e 190.58 1905.79 0 190.58 571.74 19.06
JERAE 4.955.05 190.58 0 19.06 95.29 0
IR 2439.41 19.06 0 8271.13 76.23 19.06
it 41 641.51 13 169.01 -19 076.95 87 609.17 13797.91 800.44
7 2 1986—2016 AR LI A o 2R HY TR
Tab. 2 Areas of various landscapes in Lijiang River Basin (1986—-2016)
— 1986 4F 2001 4§ 2016 4F 1986—2016 4§
W /km?  WHE /% ER/km? HE/% @R /km? HE /% @8R /km? o BNEE /%
i 4168.97 71.41 4 354.07 74.58 4 643.84 79.55 474.87 11.39
KH 1303.21 22.32 1 086.69 18.61 653.16 11.19 -650.05 -49.88
festaathiih 79.58 1.36 122.36 2.10 241.64 4.14 162.06 203.64
VI 105.16 1.81 102.17 1.75 95.76 1.64 -9.40 -8.94
il 170.40 2.92 156.36 2.68 183.01 3.13 12.61 7.40
Pt 10.61 0.18 16.28 0.28 20.52 0.35 9.91 93.40
3 1986—2016 4FET LR AT JE TR 4L
Tab. 3 Landscape level pattern index in Lijiang River Basin (1986—-2016)
Ay PD LPI ED FRAC_AM Al SHDI SHEI
1986 4.68 31.35 49.13 1.30 92.61 0.82 0.46
2001 5.33 47.36 51.16 1.32 92.65 0.79 0.44
2016 4.40 57.37 47.32 1.29 93.26 0.76 0.43
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Tab. 4 Constitute characteristics of ESV in Lijiang River Basin (1986—-2016)

1986 4= 2001 4F 2016 45 1986—2001 4 2001—2016 4 1986—2016 4F
SO ESV/ i / ESV/ i / ESV/ lhdE /  ESVARfbE/  AFEE,  ESV AR/ MBI/ ESV AR/ AR/
(25 /47 % (125 /47 % (27t /47 % (127 /47 % (Z5% / 48) % (Z5% / 48) %
A 173.60 86.45 181.31 88.70 193.38 92.83 7.71 4.44 12.07 6.66 19.78 11.39
A2H 17.16 8.55 14.31 7.00 8.60 4.13 -2.85 -16.61 -5.71 -39.90 —8.56 -49.88
R L -1.52 -0.76 -2.33 -1.14 -4.61 -2.21 -0.81 53.29 —2.28 97.85 -3.09 203.29
TR 9.21 4.59 8.95 4.38 8.39 4.03 -0.26 -2.82 -0.56 —6.26 -0.82 -8.90
Hh 2.35 1.17 2.16 1.06 2.53 1.21 -0.19 -8.09 0.37 17.13 0.18 7.66
Al 0.01 0 0.01 0 0.02 0.01 0 0 0.01 100.00 0.01 100.00
At 200.81 100.00 204.41 100.00 208.31 100.00 3.60 1.79 3.89 1.91 7.50 3.73
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25 1986—2016 ARSI REME AL

Tab. 5 Value changes of various service functions (1986-2016)

1986 4 2001 4 2016 4 1986—2016 45

ORI PR . Bl T T I L M S
SR 29.31 14.60 3 30.32 14.83 2 31.88 15.30 2 2.57 8.77 1
ST 24.05 11.98 5 24.61 12.04 5 25.40 12.19 5 1.35 5.61 1
iR 30.11 14.99 2 30.24 14.79 3 29.59 14.21 4 -0.52 -1.73 !
THGY R SR 35.25 17.55 1 35.97 17.60 1 37.02 17.77 1 1.77 5.02 1
AL 18.18 9.05 7 17.62 8.62 7 16.28 7.82 7 -1.90 -10.45 !
ERyEZ=auRTEl 28.52 14.20 4 29.34 14.35 4 30.58 14.68 3 2.06 7.22 1
fe o 3.39 1.69 9 3.01 1.47 9 2.25 1.08 9 -1.14 -33.63 !
SR 20.92 10.42 6 21.80 10.67 6 23.16 11.12 6 2.24 10.71 1
BRI, 11.08 5.52 8 11.50 5.63 8 12.15 5.83 8 1.07 9.66 1
il 200.81 100.00 — 204.41 100.00 — 208.31 100.00 — 7.50 3.70 1
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Spatial distribution of ESV grades in various towns
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Tab. 6 Correlation coefficients between landscape indexes and ESV
LERRGRSS PD LPI ED FRAC_AM Al SHDI SHEI
SRR -0.408 0.968" -0.576 -0.441 0.941* -0.992° -0.951*
ST -0.386 0.974* -0.555 -0.418 0.932° -0.995" -0.959"
IRV TE 0.848 -0.663 0.934* 0.886 -0.970" 0.756 0.619
THIE R SR -0.394 0.971* -0.563 -0.427 0.935" -0.994* -0.956*
AR 0.506 -0.934" 0.662 0.536 -0.972 0.973* 0.912°
LEW ZREIE AR -0.403 0.969" -0.571 -0.436 0.939" -0.993* -0.953°
L/ 0.469 -0.948"* 0.629 0.500 -0.961* 0.982° 0.929°
SRR -0.409 0.968" -0.576 -0.441 0.941" -0.992° -0.951
IRARSCAL -0.409 0.967* -0.576 -0.441 0.941* -0.992° -0.951*
RE -0.315 0.988" -0.491 -0.349 0.902° -0.992* -0.977*
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