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Abstract: As an important prerequisite for the reasonable allocation of land resources, ecological environment protection
and the formulation of ecological compensation standards, evaluation of ecosystem services value is one of the current
research hotspots. Taking Leshan City as the research area, based on the four periods of land use data in 2000, 2005,
2010, and 2015, the dynamic equivalent method of ecosystem service value was used to quantitatively analyze the temporal
and spatial changes of ecosystem service value in Leshan City from 2000 to 2015. Based on the temporal and spatial
heterogeneity of the ecosystem, this method combined the vegetation net primary productivity data, precipitation data and
soil conservation data of Leshan City to dynamically correct the equivalent to make the results more accurate, spatial and

comprehensive. Then, the geographic detector model was used to quantitatively detect the driving mechanism of the temporal
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and spatial changes of the ecosystem service value. The factor detector could detect the spatial correlation between driving
factors and ecosystem service value. The interaction detector could evaluate whether the two factors worked together to
increase or decrease the impact on the temporal and spatial distribution of ecosystem service value. And the ecological
probes could compare whether there were significant differences in the impact of two factors on the temporal and spatial
distribution of ecosystem service values.The results indicated that: (1) the ecosystem service value of Leshan City showed a
downtrend from 2000 to 2015, and only rebounded from 2005 to 2010, with a total decrease of 2.322 billion yuan, which
was mainly related to the massive reduction in forest land and the massive increase in construction land. (2) In terms of
space, the distribution trend was high in the southwest and low in the northeast, and the changes in each region were
different. The mountains in the southwest were mainly declining, the hills of the eastern plains were mainly rising, and the
two sides of the river rose significantly. (3) The dominant factors affecting the temporal and spatial distribution of ecosystem
service value were land use, vegetation net primary productivity ( NPP ), precipitation, and slope. In addition,
temperature, elevation, and soil type also had a great effect. (4) The influence of natural factors was greater than that of
social economic factors, but the influence of social economic factors was becoming more and more prominent. The study
revealed the rule of temporal and spatial changes and driving factors of the ecosystem service value in Leshan City, and
provided a scientific reference for the establishment of land use planning and ecological environment protection mechanisms

in this area.

Key Words; dynamic equivalent; ecosystem service value; spatiotemporal evolution; geographic detector; driving factor;
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R TP o
Yosr  Lond use types ot s ERITH it Kk AT
Grassland Cropland Built land Forestland Water land Unused land

2000 T 92856.82 7926.14 16.13 2355.88 67.16 0.00
Bt 503.40 556664.69 7155.97 6879.56 2084.33 0.00
A 1699.55 254.44 12393.64 1049.97 319.36 2.34
s 6615.23 8428.16 815.09 545940.10 148.12 0.00
7Kk 0.00 693.62 108.85 16.65 16170.28 0.00
ARA I 0.00 0.00 17.32 0.00 189.06 765.08
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Fig.4 Net primary productivity adjustment coefficient of ecological service value
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Table 2 Ecosystem service value estimation of various ecosystem types in Leshan City from 2000 to 2015

B RGART 0y Bt it Hh 7Kk ES UL At
Ecosystem type Year Cropland Forestland Grassland Water land Unused land Total
EBRGEMSNE 2000 51.62 301.25 12.68 31.84 0.04 397.42
Ecosystem service value 2005 52.70 289.68 13.85 33.22 0.03 389.47
2010 54.11 296.89 13.65 41.07 0.06 405.78
2015 54.76 265.55 11.79 42.04 0.06 374.20
AL, % 2000—2005 2.10 -3.84 9.22 4.31 -17.54 -2.00
Increment pencentage 2005—2010 2.68 2.49 -1.40 23.65 75.92 4.19
2010—2015 1.20 -10.56 -13.64 2.35 10.08 -7.78
2000—2015 6.10 -11.85 -7.00 32.01 59.68 -5.84
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Table 3 Ecosystem service value estimation of various service functions in Leshan City from 2000 to 2015

— A YRR
First category Second category 2000 2005 2010 2015 2000—2005 2005—2010 2010—2015 2000—2015
P IR 55 Feg s 17.57 18.28 18.04 17.66 0.71 -0.24 -0.38 0.09
Provisioning JEA LR 12.98 13.36 12.51 11.07 0.38 -0.85 -1.44 -1.92
services KRR -5.52 -6.22 -6.27 -5.89 -0.70 -0.05 0.38 -0.37
P RS AR 41.70 42.42 39.77 35.03 0.72 -2.65 -4.75 -6.67
Regulating services AApEVE TS 98.02 98.79 90.65 75.90 0.78 -8.14 -14.75 -22.11
E TS 29.25 29.50 27.11 22.63 0.25 -2.39 -4.49 -6.62
IR SCIRAY 114.80 109.55 113.24 115.52 -5.25 3.69 2.28 0.71
KRR S ER: IS 63.09 57.87 57.43 57.39 -5.22 -0.44 -0.04 -5.69
Supporting services YEFEFRMEIR 4.74 4.85 4.62 4.20 0.11 -0.24 -0.42 -0.54
Gy EZ 23 4.74 4.85 33.78 28.25 0.11 28.93 -5.53 23.51
AL ES SV 16.06 16.21 14.89 12.45 0.15 -1.31 -2.44 -3.61

Cultural services

x4 20002015 ERILTEREESREERSMEFBE/108C

Table 4 Ecosystem service value estimation of all Districts in Leshan City from 2000 to 2015

AT X K] R RGNS M E Ecosystem service value

District 2000 2005 2010 2015
U B A 7R £ 103.40 105.68 102.76 85.97
U J 1L T 34.10 34.10 37.37 34.69
JeIT B 22.85 21.49 21.63 20.50
et g L 27.83 26.55 29.13 31.60
EARRLITS 22.05 21.50 24.74 19.54
HorE 11.00 11.07 11.94 11.59
Sl i FIRE 89.85 84.32 84.04 74.39
WE 40.34 39.42 42.04 41.26
P IX 19.69 19.59 21.57 22.73
X 17.35 17.19 20.69 21.48
A X 8.95 8.57 9.86 10.46

HEBIFTE DA SR 1) A1 25 2R 58 I 55 (B85 B2 ARG 21) 2000—2015 4R AR 1T AR S R GEMR S5-I (B 10 3 2578
PEPE (A 8) , i1 8 \IAT,2000—2015 4FA 25 Z GE e 55 (B AL T 5 DX VP g I 1) LD 20 o 32, Tl ZR AL 77 1] 2248
I HA LT AR AL T ) AT R DX S L D XTI AT X 32 AR B ARG TR A S0, NPP i AR O
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Fig.7 Distribution of ecosystem service value density in Leshan City from 2000 to 2015

I, A2 R GUIR S5 U (ERHSIIG A PG R 5 ) 9kt AR F IR B | SRR A B < TR X R LT A Y
R, P bR 5 5 e 1 SR, NPP 3 R M0, i 2 ek B AR K0T e A 28 R G 5 M
Wb o ARSI S AR 25 R GE R A5 I (B i e R et S5 K B AR BN, A i AR KA O
3.2 B RGURS O E S 504 RS P T

A B PRI A5 ) PR 5 I 25 4 SRR W (11 9) L 6 IWTBK Bl PR 1~ 24 e ) g (R R BI/IMRIHEF My
Al > i > L ST > I S B ) R > BE AR A0 P > Bl A L AR e e T ¢ {7 0.07 LLE,
N FE BB 2 A MU R B B DR AE T g fEAE 0.05—0.07 Z IR N IREEIRBN I R o S
T3 q (AR T 0.05, J HABBK S 2 R St/ drtb B0 AR LR i, i L v A A L IS RO AR 2 AR
GEM S5 N AE RIS 25 AR VR R oK, Gl A A P il BE i, A — B YE BN, Ul T i, NPP (ELRE R, A=
BRGNS , Sz 2t e RSN A A5 R GE IR 55 i (EL A 25 1 2057 Y4 A1 A 1 3 79 2 114 Dt
s DX R AR b M X, 5 (Al K e S T T, A 28 P R WY 0, T 9 A6 v 4 e L L, 3B , )
TARESIT A, A S PR B AR B v LR S R GRS e . R0 T, SR TR O AR 5 b 19
M IXBEA T A I LR R G a5 (e o

MBS T3 (AR (B 9) | 52 32 S HR Sl g i B o R OR B i, A 7S 33 9K 3y [R5~ ) B 5E 178 2000—

http ; //www.ecologica.cn



134 FARE A RTINS R IR LT A S R G S5 A (e s A S Bk s S5

87

2005—20104%

HEBR G EAEAL/ (5 76/ km?)
BN <-500 [ -500—200 [1-200—0 [ 0—200 HE >200

8 2000—2015 FRILTESRERSMETL
Fig.8 Spatial change of ecosystem services value in Leshan City from 2000 to 2015

2015 4EFIAE T R RS, 2000—2005 4E, 4 B F o

FIFEAFGE AL/, 2005—2010 4F, BRIk rﬁ 5+ 5 s - Eﬁ :%%mﬁ% = ﬂﬂéﬁégﬁ .
FAV R E S, H LI F oo B NEE R § 0o

W /2 25% , 2010—2015 4F B33 17 4034 1 30 K i § 0.06

R W BB 5 I 5 1 R e T % 8:8% T

K, 30N 68.11% .61.53% 11 59.05% ., HE 9 nfIFHE = 2000 2005 2010 2015
0 A BREN T (R e 1 2 AW 4/, 15 4R, 75 bl Year
AR HRE 7455 TR T 0.071 F10.077, TR B9 2000—2015 £IRFNH g BRI

SR AL 14 B A PR 1 ) R S 1 230 R I T 0..052
F10.056, F ZRUKEN P 51091 iR BE R TAE 2 255 I 1
R e e S R A B | & g IR (=R A DA N S E o T e

Fig.9 2000—2015 driving force q value and changes
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Table 5 Ecological probe and interactive probe results
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