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The ecosystem services evaluation and trade-off synergy in Min River Basin
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Abstract: Exploring the ecological service functions in the basin area is of great importance in efficient allocation of
environmental resources allocation and rationally environmental policy design. Based on the model of the ecological service
value proposed by Costanza, the Min River Basin is taken as the research object and the remote sensing images of 2006,
2011 and 2016 are used to extract information about the water, forest, grassland, cultivated land, impervious surface and
bare land. By integrating ecosystem service value table, ecosystem service value estimation model and ecosystem service
function trade-off coordination model, the ecosystem service value in the Min River basin and its trend were analyzed, then
the trade-off synergy was explored. The results showed that the land-use system in the Min River basin significantly changed
in 2006—2016, with increasing forest area, cultivated land area and impervious surface, as well as decreasing grassland
area, water area and bare land area, especially with the most significant changes of water area. The overall value of the
ecosystem services decreased from 101.12 X 10’ yuan in 2006 to 99.54 x 10”yuan in 2016. The relationship between the
ecosystem services in the Min River basin was mainly dominated by synergies in 2006—2016 and the share of synergies
increased significantly during 2011—2016, while the synergy degree gradually decreased from 2011. Similarly, the results

of the trade-off of ecosystem services in the Min River basin were also shown in the upper reaches during this period. It
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means that the upper reaches can be regarded as a “diffraction region” in the urbanization progress, and also treated as one

of the key regions to effectively adjust the relationship between ecosystem services for the Min River basin.

Key Words: ecosystem service; evaluation; trade-off synergy; Min River Basin
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Fig.2 Land use classification map of Min River Basin in 2006
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Fig.3 Land use classification map of Min River Basin in 2011
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Table 1 Areas of land use types in the Min River Basin

ifﬁfi in% 2006 2011 2016 Lj:afgfi in? 2006 2011 2016
#EHL Farmland 905306.5 1001766 1160709 || 7K4K Water 341591.9 219759.2 71789.85
FEM Vegetation 3690983 4324744 4426959 || ANiBEKHFE Urban 243006.2 195798 245522.5
il Glass land 1224670 654556.3 591737.3 || #itH Bare land 136530.1 145463.6 45369.81
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Table 2 Ecological service value per unit area of different terrestrial ecosystems in Min River Basin

iR 5525704 MRS
Type of service Ecological service value

— oy S Ak R LX) PN iR R s
L2 R 55 Y 884.9 88.5 265.5 88.5 82.6 8.8
Supply service JEAA A 7 88.5 2300.6 44.2 8.8 — —
P IR S ST 442.4 3097 707.9 407 — —
Adjustment Service AAEVH TS 787.5 2389.1 796.4 407 — —

IR SIS 530.9 2831.5 707.9 18033.2 260.3 26.5

RS 1451.2 1159.2 1159.2 16086.8 86.8 8.8
KRR S (ISR m: ! 1291.9 3450.9 1725.5 8.8 — 17.7
Support Service ey AW 2 FETE 628.2 2884.6 964.5 2203.3 — 300.8
il PRALSE =W 8.8 1132.6 35.4 3840.2 82.6 8.8

Cultural service
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Fig.6 Changes in the value of individual ecosystem services
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Table 3 The value of ecosystem services in the Min River Basin

) A4y AR %
HH ik Years Average rate of change
Project Function
2006 2011 2016 2006 5 2011 4F 2011 5 2016 4F
HELA M55 Y= 4.44 1.48 1.60 -66.70 8.32
Supply service JEU Az 8.63 10.07 10.31 16.69 2.43
1 R 55 SWZSiRr) 12.84 14.39 14.67 12.09 1.96
Adjustment Service AT 10.65 11.73 11.99 10.21 2.21
LR 12.53 17.26 14.93 37.74 -13.49
IKSCIRAY 17.26 10.78 8.66 -37.54 -19.63
RS IR 16.03 17.35 17.80 8.28 2.57
Support Service Hidi Y 2 RErE 13.19 14.26 14.24 8.14 -0.15
éi ﬁfjﬁi rvice PRI SE 22 S 5.56 5.79 5.33 4.08 -8.02
M3 Total 101.12 103.12 99.54 1.97 -3.47
3.1.2  ERFIFES RIS IME S AR
T BRI AR T 1 PR P X0 B VT 65 2R 0 IR 5 2 TR X 2R F R, A% SO 1)
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AR R R GRS N RIS S SRS, WA AR B R X H S o DX R AR S R GRS I (L,

U I N AR S R GRS (BB A BN, 55 A M DL ROl P ) AR AR BRI R TR
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(B, B AT A o Sy, A R X G 2 5 b PR IR S5 ARV Y Th R IR 55 (8.
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2016 4FE[A] TR, 2016 - E R IEAK T 2006 4F ; 4R A W) Z AR PE D RE AR 55 0 (6 19 28 A 1% 00 5 - SR 5 T g il
FMEZRE A —B, SCRIRSS b B HESE 2= SO AR AR 55 M (A8 fL AE e b X R IS B I | JEAS 4 5
AN AR e T X IR I, i R AL SE 2R D) BE IR S5 I E A8 TR 3K, 2016 AFE M (E 1248 2006
SEME Y 1.78 4%, FUFIX BN, 2006 sERYHHE 5 2016 4F A M(E LA (H7E 2011 4E TR %2, £
M H AR D BB B, e R AR AR /NG I iE . B2 i T Nl X 240 F 25 & 3K X, Mol e b FH b AH X6

http ; //www.ecologica.cn



3916 JAE = 40 %

THAGWA XD B U AR, N A S R GRS M EAR (K 4),

F4 EPRESRERSME/ (x10°7T/hm?)

Table 4 Value of ecosystem services in each district in 2006,2011 and 2016

I1HE Function

\ feftk
SRR _— _— N . AR o -
tfy w e PPV g smt oomy owiom oaes 0L spe s
Years Partition Food N w-‘] Gas Climate  Hydrological Environmental ~ Soil Biodiversit Provide Total
production ma en‘,l regulation  regulation  regulation  purification conservation l(? ORI esthetic
production maintenance
landscape
2006 _Li# Upstream 7.44 37.19 56.25 47.18 87.18 63.67 71.20 58.93 25.82 454.86
F Midstream . . . . . . . . . .
TiiE Mid 5.08 31.99 46.98 38.66 61.68 41.18 57.99 47.69 19.65 350.91
Tl Downstream  2.52 17.10 25.14 20.61 31.39 20.44 31.06 25.37 10.18 183.81
2011 _Li# Upstream 6.98 46.71 06.75 54.48 77.00 47.47 71.53 65.89 26.19 468.99
7 Midstream . 34. . . . . . . . .
il Mid 5.62 34.07 48.88 40.14 63.72 41.86 59.17 49.16 20.67 363.29
¥ Downstream . . . . . R 32. . . .
T D 221 19.92 28.27 22.70 31.88 18.47 32.25 27.91 26.11 209.70
2016 [-li# Upstream 7.04 49.40 69.96 56.87 70.37 39.89 84.28 67.69 25.43 470.91
F Midstream . . . . 3. B . A . .
il Mid: 5.64 37.23 52.62 42.89 53.26 30.50 63.39 50.90 34.95 371.37
T Downstream  3.35 16.52 24.14 20.15 25.66 16.40 30.32 23.82 8.78 169.15
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Table 5 Trade-offs and synergies between ecosystem services
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