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Abstract: The upper reaches of the Minjiang River (URMR) are one of the typical ecologically fragile areas in southwest
China. Studying the dynamic changes of land use pattern and the ecosystem service values (ESV) in the URMR is highly
significant for the ecological protection and sustainable development of the region. Based on four phases of remote sensing
data obtained during 2000, 2005, 2010, and 2015 in URMR, we predicted the land use pattern in 2035 by using the CA-
Markov model. The ecosystem service value was revised by introducing the coefficients of spatial heterogeneity,
socioeconomic adjustment, and resource scarcity. Subsequently, an ESV evaluation model for the study area was developed.
The spatiotemporal changes in land use and ESV in the URMR were analysed for the period 2000 to 2035. The results

indicate that: 1) the two main types of land use in the URMR are forest and grassland. The area of construction land and
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cultivated land exhibited an increasing trend, whereas grassland, water bodies, and unutilized land showed fluctuations. 2)
Compared with the period 2000 - 2015, the growth rate of ESV and the ability of land to sustain ecological services
declined in 2015—2035. The maintenance of biodiversity and soil, and the regulation of gas, hydrology, and climate were
found to be the main functions of the ecosystem in the URMR. 3) Cold spots with ESV loss and low ESV were concentrated
in the middle—eastern part of the URMR and the valley area, whereas hot spots with ESV increment and high ESV were
concentrated in the western area. 4) ESV was relatively inelastic with respect to the coefficient, and changes in forest and
grassland areas were the most sensitive factors that generate changes in the ecosystem service values. Our results have
significant importance for realizing a reasonable land use pattern of the study area that facilitates the construction of an

ecological civilisation.

Key Words: land use;ecosystem services value ; CA-Markov ;upper reaches of Minjiang River
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Fig.1 The geographical position of the upper reaches of the Minjiang River
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Fig.2 Simulated and interpreted land use in 2015
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Fig.3 Land use change in the upper reaches of the Minjiang River from 2000 to 2035
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F 2 IRIT EF 2000—2035 £ T #F AZEH/hm?
Table 2 Land use change in the upper reaches of the Minjiang River from 2000 to 2035

Ay A HZEHY Land use types
Year Bl b i IR A KA b
Cultivated land Forestland Grassland Water Construction land Unutilized land
2000 66950.280 1166481.720 1226406.600 11758.320 1068.660 1440.000
2005 67329.000 1163250.990 1227168.090 12114.540 1806.210 2436.750
2010 67391.370 1161583.650 1226383.290 12256.830 2710.890 3779.190
2015 69011.730 1159900.650 1226915.190 11958.300 2745.630 3576.420
2035 118149.750 1331774.460 1005595.020 10323.720 4414.230 3560.220
2000—2005 75.744 —-646.146 152.298 71.244 147.510 199.350
2005—2010 12.474 -333.468 -156.960 28.458 180.936 268.488
2010—2015 324.072 -336.600 106.380 -59.706 6.948 -40.554
2000—2015 137.430 -438.738 33.906 13.332 111.798 142.428
2015—2035 2456.901 8593.691 -11066.008 -81.729 83.430 -0.810

2015—2035 4F, #E1 FH Hb 385 0 32 B0 U5 7 R L A 2 A R i B R Y 32 B 43 A ZE A IR BRN T
JUV B B b 2 8 P 2 25 AR A AR AR L B i 38 i 2 ke 5 B MUK R 3 A REBUR BRI
WEm A K 3 A, B AE TR K R PATE B DL ELRN SO BARFS ., ARHIG N, WSS R B A5 25 T i il
KIS FZE AN B, K FE B AMcH Bt i i FH b

SRS, TCISJE: 2000—2015 43R 2 T Y 2035 45, #3152 AR b A9 RS2 10 i S5 AR | B b K I8
L R B Y], BRI IEARDC . WRYT b Y iP5 4%, (b AN N 1 22 82 v ZE TR) 43 b IX. | 3 26 X B Rl 1 4k
Hiy | HERE b 32 A4 b, AU I B R YT R T I & LA AN Tl Ak D s e | AT Bl R
Baslal, SEAEPRIR AR B, R, BEE A T A0, B AT R S5 SR SR S din 2

2000—20154¢

2015—20354¢ .

N
A

40 km
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Fig.4 Land use transfer in the upper reaches of the Minjiang River from 2000 to 2035
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2010—2015 4F ESV FRET 166743.189%10°T0 , 3X 5 MH /K Skl /b | S5 Hb B b 38 ooty o 18 25 285 3000 A
Ko B T AR AR FH W A P I 23l 25 528 6. 2015—2035 4F | ESV B4l T 56494.557x10° IG, 33 5 #k b 1
RS Tt Sk 0 A 25 10 3500 2 VA 5%

M 2% 4 v A0 ESV i i BURARUCN « 4R ) 2R > O 38> SRR 5 > /K SR > SR 1 >
JEAT R A P> R AR PRSP S E RO SEW A BABIRYT Bl S R R 2R SRR K
PRIET RSSO J5 TH R5 45 BEEAE R AR AT AR 2 XS S R G R B B DR L SR
PTG, A | 2000—2015 4EFT 2015—2035 4E45 BATH ESV #B4 P Ay ka3 {H 2 2015—2035 4F4&- BTG
ESV HH A1 B2 B AT 2000—2015 45, U AR ISR X 4 AR S R G PR e 45 P IR 55 R e T ZER AT

£3 2000—2035 IR;T L& L ARBMNESRSERSME/ 10T

Table 3 Ecosystem service value of various land use types in the upper reaches of the Minjiang River from 2000 to 2035

1y et b Wik Kbk SRR AR I
Year Cultivated land Forestland Grassland Water Jand Jand Total
2000 8867.101 549914.796 239942.669 8939.736 -113.729 33.557 807584.130
2005 12395.797 762314.119 333749.118 12803.522 -269.866 78.935 1121071.626
2010 13616.947 835437.930 366054.258 14216.865 -376.112 134.357 1229084.246
2015 12064.141 721742.901 316834.023 12000.329 -410.342 110.004 1062341.057
2035 20654.102 828690.597 259681.124 10360.004 -659.719 109.506 1118835.614
2000—2005 3528.697 212399.324 93806.448 3863.785 -156.137 45.379 313487.496
2005—2010 1221.150 73123.811 32305.140 1413.343 -106.246 55.422 108012.620
2010—2015 -1552.806 -113695.029 -49220.235 -2216.536 -34.230 -24.353 -166743.189
2000—2015 3197.041 171828.105 76891.354 3060.592 -296.614 76.448 254756.926
2015—2035 8589.960 106947.696 -57152.899 -1640.325 —249.377 -0.498 56494.557

322 ERRGRSMMEZS EARL

FH &5 AT, DAARES R S AR B8 1SR W7 32 PUIIR B 5 XA 921X 2000—2035 4F ESV X143 T 5 459,
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Fig.5 Distribution of the value of ecological services in the upper reaches of the Minjiang River from 2000 to 2035
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Table 5 Sensitivity Index of in the upper reaches of the Minjiang River from 2000 to 2035

ifﬁ in%: 2000 2005 2010 2015 2035
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k3% Water( VC+50% ) 0.01107 0.01142 0.01157 0.01130 0.00926
AL Construction land ( VC+50% ) 0.00014 0.00024 0.00031 0.00039 0.00059
KH b Unutilized land ( VC£50% ) 0.00004 0.00007 0.00011 0.00010 0.00010
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Fig.6 Spatial distribution of cold spots and hot spots of ESV changes in the upper reaches of the Minjiang River from 2000 to 2035
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