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Spatial and Temporal Evolution and Impact Factors“ Aﬂalysns of Ecosystem $efv1ce
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Value in the Liaohe River Delta over the Past 30 Years AW \ N ,/’
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Absﬁ'act An in- dep_tff'st‘udf of the spatiotemporal y.&flallaﬂié’flaracten‘sucs and driving factors of ecosxstem semce values'in the Liaohe River Delta is of great 51gn1ﬁcance W{
ecological emlronIT{ent govemance and protection. Based ot th the, km,d use data M' the Liaohe River Delta for séven! Jpods from 199(1 t0 2020, the ecosystem serv eevalue ('ES.V was
ewalu.a![ed accmdlng to the equivalent factor coefficient correcuo'n metho(ﬂ e.stabhshmg models for estimaling fne Value of ecosystem services; the spatial and temporalfe'colutlon
characterlshqs of the ESV i the study area were comprehensn ely anafyzed-, ‘and the dmlng influencing factors and méthanisms of the ESV were explored. The results showed that:

® lFrclm 1990 to 202 the most Q\errfon land use type in the Llaohe l.{yer Deha.-Was

o,

vated land, and the areas of forest land, w elland and unutilized land showed a decreasing
trend grasslaﬂd waﬂer and construction land showed an iﬁ'eredsmg trengdy-e e area of cultivated land was basically unchanged during the 30 year period. @ In terms of the
temporal ev,iﬂuuon the ESV in the study area showed a trend of first deuedsmg, then increasing, and then decreasing. In terms of the spatial distribution of ESV, the total value of
eeosvstem services as a whole showed a spatial divergence pattern of a high value in the southwest and low value in the northeast. (3) The sensitivity index of all land use types in the
Liaohe River Delta was less than 1, indicating that the ESV was inelastic. @ The value of ecosystem services in the Liaohe River Delta showed positive spatial coherence. On the
whole, the Liaohe River Delta was dominated by HH and LL clusters, with HL clusters mostly distributed at the boundaries of LL clusters and LH clusters distributed at the
boundaries of HH clusters. &) Among the factors influencing the evolution of ESV in the Liaohe River Delta, DEM had the least influence , and HAT had the greatest influence on the
ESV, followed by precipitation. The interaction results of all influencing factors had an enhancing effect on the spatial distribution of the ESV , among which HAI and precipitation had
the strongest interaction effect, reaching 95. 58%.

Key words: ecosystem service value(ESV) ; spatial and temporal evolution; influencing factors; Liaohe River Delta; geo-detector
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Table 1  Ecosystem service value coefficients for land use types in the Liaohe River Delta
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Table 2 Attitudes towards land use dynamics in the Liaohe River Delta from 1990 to 2020/%
SH 1990 ~ 1995 ~ 2000 ~ 2005 ~ 2010 ~ 2015 ~ 1990 ~
1995 4f 2000 4F 2005 4F 2010 4F 2015 4F 2020 4F 2020 4F
T -0.02 0.05 0.04 0.22 0.08 -0.06 0.36
B 0.01 0.00 0.00 0.01 0.00 0.00 0.01
I H i 0.01 0.00 0.00 0.00 0.01 0.00 0.02
B — - b ) FH 3 A B Mt -0.09 -0.02 -0.01 -0.09 0.00 0.00 -0.14
T -0.01 0.00 -0.01 -0.02 0.00 0.00 -0.04
K3 0.00 0.01 0.02 0.09 0.00 0.00 0.15
A - 0.00 0.00 0.00 -0.02 0.01 -0.03 -0.05
g LR B A 0.44 0.05 0.16 0.73 0.21 0.07 1.37
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Table 4 Value of various ecosystem services in the Liaohe River Delta/10® yuan
IR %5 it H 1990 4f: 19954  20004F 20054  20104F  20154F  20204F 1990 ~ 20204 HK A
AL 1%
Ty 11.773 11.940 10.450 9.916 12.398 7.641 7.430 -4.343 -36.89
25 MR 55 JEURL A= 3.246 3.072 2.672 2.493 2.854 1.778 1.718 -1.528 -47.07
K R 2 -1.783 -2.885 -2.483 -2.181 -2.058 -1.079 -1.018 0.765 -42.92
AR 16.438 15.969 13.921 13.047 15.343 9.514 9.216 -7.222 -43.94
_— I 21.936 20.332 17.667 16.486 18.774 11731 11.324 -10.611 -48.37
RIS AL R 19.372 18.403 16.077 15.175 18.320 11.450 11.120 -8.252 -42.60
IK SIS 167.783  163.213  143.637  139.579  189.516  118.331  115.631 -52.153 -31.08
Bt 11.683 10.830 9.407 8.718 9.639 6.033 5.820 -5.863 -50.18
CHER S dERESRE 2.129 2.105 1.838 1.729 2.075 1.283 1.244 -0.885 -41.57
W) Z Rk 36.254 34.328 29.868 27.611 30.397 18.984 18.367 -17.887 -49.34
AL AR 55 F A HOU 21.597 20.493 17.840 16.510 18.287 11.421 11.057 -10.540 -48.80
&1t 310.429  297.799  260.893  249.084  315.545  197.086  191.910 -118.519 -38.18

2

19954

20004

1990 ~ 2020 £F 1T = A il ESV = @43 %5
Fig. 2 Spatial distribution of ESVs in the Liaohe River Delta from 1990 to 2020
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Table 5 Global Moran’s I for the value of ecosystem services in the Liaohe River Delta
it H 1990 4F: 1995 4 2000 4 2005 4 20104 20154 2020 4F
Moran’s [ 0.697 0.704 0.712 0.696 0.687 0.679 0.686
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table 6 Correlation analysis between ESV and influencing factors
ARG HAI DEM FH HL GDP R K NDVI POP T W BIE AT O
ESV -0.7617" -0.082" -0.117" -0.148™ -0.101" -0.005 -0.113™ 0.068"  0.010 -0.091"

1) FERTE 0. 01 7K P AH Pk b 3%
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Table 7 Results of the variance of the drivers of ecosystem service values in the Liaohe River Delta

oK Zh A F GDP FH DEM HAI AT 6 T F oK POP
g Gt 0.252 0.096 0.032 0.930 0.034 0.048 0.080 0.039
PiE 0 0 0 0 0 0 0
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Fig. 5 The g-statistics of the interaction of ESV spatial differentiation influences in the Liaohe River Delta
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