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Abstract: The continuous supply of ecosystem services is the basis of social and natural sustainable development. Human
meet their demand and improve well-being through consuming ecosystem services. Research on ecosystem service flows

contributes to our understanding of the completed delivery processes of ecosystem services and the relationship between
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ecosystem services supply and demand. It has great significance for achieving regionally sustainable development and
improving human well-being. A variety of models and methods such as RUSLE, InVEST, CASA were used to calculate the
supply and demand of soil conservation, water yield and carbon storage. The supply-demand balance and ecosystem services
flow were analyzed and mapped. The results showed that; (1) the supply and demand of soil conservation, water yield and
carbon storage showed an increasing trend during 2000—2015, with supply increasing by 679.52 t/hm*, 2.2x10° m*/km?,
72.91 t/km’, while demand increasing by 298.6 t/hm*, 0.04x10° m’/km’®, 168.36 t/km’, respectively. (2) In the whole
study area, the supply of three ecosystem services is able to meet the demand. The supply-demand ratio of soil conservation
and carbon storage was decreasing, while water yield was increasing. (3) Soil conservation high service flows were mainly
distributed in Heishui River Basin in Yunnan, Yalong River Basin in Sichuan, and Beijiang and Dongjiang River Basin in
Guangdong. The Hongshui River Basin in Guangxi was the demand area of water yield in 2000, and transferred into high
service flow in 2015. Carbon storage high service flow was mainly distributed in the southwest of Yunnan, and the direction

is from the southwest to the northeast.

Key Words: Karst area; ecosystem service; supply-demand balance; service flow
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Fig.2 Spatial distribution of ecosystem services supply from 2000 to 2015
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Fig.3 Spatial distribution of ecosystem services demand from 2000 to 2015
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Fig.4 The structure of water consumption from 2000 to 2015
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Table 1 The structure of water consumption from 2000 to 2015
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Table 2 Balance between supply and demand of ecosystem services from 2000 to 2015

2000 4F: 2005 4F: 2010 4 2015 4

EERENE AR e WE e mr s B BE e B8 BE e
Ecosystem services - Province o Demand  demand  Supply Demand  demand  Supply  Demand demand  Supply Demand  demand
ratio ratio ratio ratio

LD i 436 177 24644 5.0 225 25733 1733 2.82 25942 733 1.73 424.00
Soil conservation ZF 2359 2136 11046  27.65 2136 12944 2411 2260 10671 2411  24.83 97.12
WM 481 256 18799  3.96 224 17648 430 236 191.08 450 2.34 192.85

I 692 175 395.86 1271 293 43315 1232 208 593.00 1232 1.72 717.58

K 7.0l 7.73 90.76  12.44 784 15865  8.96 788 11382 8.96 8.22 109.11

TR 48 295 16353 454 285 15947 496 231 21440 496 2.38 208.19

PO 3941 1853 21269 3898 2171 17949  47.69 1891 25218  47.69  24.69 193.12

Wit 574 212 27091 717 421 17034 743 271 27434 143 1.84 403.26

7K W 776 328 23640 354 335 10571 1267 327 38725 1418 3.5 436.79
Water yield =E 350 158 22176 -0.18 155  -11.63 -1.54 147 -10520  6.28 1.4 435.69
M 691 090 77056 2.4l 107 22543 3.89 1.09 35826 633 1.01 647.29

I -3.01 300 -99.86  -0.87 319 2745 584 298 19611  17.03 2.90 587.90

& 046 3.40 1342 270 3.47 7791 5.83 403 14446 1251 3.51 356.36

R 301 0.64 46840 256 0.67 37934 188 088 21335 324 0.75 434.71

P 8.66 225 38423 1128 221 51135 8.88 226 39256 713 241 295.30
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Bl ME 123 054 22721 122 069 17623  LI3 080 14247 134 0.78 172.00
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P 195 042  469.62  1.87 052  359.05 197 0.67 29409 217 0.71 304.15

'K 163 1.07 15260 152 1.80 84.17 1.6l 2.17 7406 177 2.28 71.53

wFR 042 031 13683  0.44 033 13330 0.4l 038 10551 051 0.41 124.31

i 2.84 067 42142 299 095 31625 288 103 27940  3.22 1.03 313.54
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