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enhance human welfare. Taking Baicheng County as the study area, on the basis of fully considering the level of ecosystem
service function, the core ecological “source” areas of environmental protection were determined through the comprehensive
evaluation of ecosystem service value. We also used the least resistance model, combined with the GIS spatial analysis
technology and CA—Markov model, to identify the ecological security pattern, analyze its trend of development and improve
the ecologically spatial network system of Baicheng County. The results showed as follows: (1) During the study period, the
total value of ecosystem services in Baicheng County has increased gradually, among which the value of water conservation
and waste treatment increased the most, while the growth rate of each ecosystem service type had a little difference. (2)
According to the ecological security pattern of Baicheng County in 2009, 2016 and 2019, the overall environmental security
layout was characterized by the uneven distribution of source areas, broken corridor structure, low network degree, and
large area of ecologically fragile regions. (3) According to the ecological protection pattern in 2009, 2016 and 2019, based
on the changing trend of ecological “source” sites and ecological protection importance sites, we simulate the distribution of
ecological “source” sites and their importance levels in 2029. Based on the county’s natural and geographical characteristics
as well as the overall development plan, we also put forward the ecologically spatial layout system of Baicheng County. That
is “two belts, three functions, four districts, multiple centers and ten corridors”, which provides a reference for the

ecological security and regional ecological civilization construction in the oasis area.
Key Words: ecosystem service; ecological corridor; optimization of ecological security pattern; Baicheng County
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Table 1 Resistance factors and resistance coefficients of ecological land expansion

[ A R F B3 224X Resistance coefficient W

Resistance Factors 1 10 20 40 70 100 Weights

T2 Elevation /m 4035—6295 3390—4035 2746—3390 2109—2746 1586—2109 1011—1586 0.056

B Slope/ (°) 43.06—75.73  33.26—43.06  24.65—33.26  14.85—24.65  5.94—14.85 0—5.94 0.042

IR Topographic relief /m 784—1681 566—784 411—566 248—411 98—248 0—98 0.041

FEK PR 0—1 1—3 35 5—10 10—20 20< 0.242

Distance from water area/km

P I

Distance from the road/km > 20 1020 >—10 =3 =2 0=t 0.026
i

HR R AR > 20 10—20 5—10 2—5 1—2 0—1 0.026

Distance from Residential land/km

I3 — e K

. - 0.67—0.92 0.52—0.67 0.38—0.52 0.23—0.38 0.10—0.23 0—0.10 0.175
Normalized Vegetation index
FIERIMIZ Soil erosion 11 11—13 13—23 23—24 24—26 26—33 0.118
- T2 Land cover type FRK K pirsiih i R AL 0.274
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Fig.2 The results from single factor evaluation ecological resistance in 2019
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Table 2 The ecosystem service value coefficient of different land use types per unit area in Baicheng County in 2019

+ R FHZEH Land use type

XA AR R G A o o
Eeoseston o it by Bt Kk % S

cosystem service . o

Wood land Grass land Cultivated land Water area Swamp Unutilized land

YA Grain production 448.789 584.786 1359.968 489.588 720.783 27.199
JE# AL Raw material 4052.704 489.588 530.387 326.392 475.989 54.399
SRIHFT Gas regulation 5875.061 2039.952 979.177 3277.523 693.584 81.598
S AP
?‘,1%1) 17 . 5535.069 2121.550 1319.169 18427.565 2801.534 176.796
Climate regulation
AU . 5562.269 2067.151 1047.175 18277.968 25526.597 95.198
Water conservation

: F g
B 2339.145 1795.158 1890.355 19583.537 20195.523 353.592
Waste treatment
i%ﬂ;ﬁk%ﬁﬂh . 5467.071 3046.328 1999.153 2706.336 557.587 231.195
Soil formation and erosion control
He W £ J
L%éﬁ‘? e . 6133.455 2543.140 1387.167 5018.281 4664.690 543.987
Biodiversity conservation
Bt 2828.733 1183.172 231.195 6378.249 6038.257 326.392

Entertainment culture
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Table 3 Value of single ecosystem service in Baicheng County in 2009, 2016 and 2019
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. JERPRE RS TR KR Bmam i S R
o7/l . . . E7STA .
. X Raw Gas Climate Water Waste Soil formation L . Entertainment
Grainproduction . . . . . Biodiversity
material regulation regulation conservation treatment and erosion . culture
conservation
control
2009 3.438 3.441 10.156 12.141 23.840 20.461 14.761 15.975 9.599
2016 4.706 4.709 13.895 16.612 32.625 28.001 20.196 21.858 13.134
2019 6.980 7.418 20.741 24.623 49.683 41.983 29.606 32.176 19.422

XA L R B A TR 7 M i) 1. 2009—2019 AFFE Il EL 44 T00 A 25 1 55 i B PE RS 2088/ T 1, W] ESV
FAXHTF VC BhZ 50k (3 4)  WFFEESR AR

x4 FEESWTER

Table 4 Sensitivity analysis results

AR Bl A H P/ B Bl

Forest Grassland Farmland Water body Wetland Desert

HE R AL 2009 0.075 0.527 0.045 0.293 0.006 0.054
Elasticity coefficient 2016 0.098 0.527 0.045 0.293 0.006 0.054
2019 0.098 0.498 0.049 0.306 0.004 0.045
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Fig.4 Change rate and amount of ecosystem service values in Baicheng County in 2009,2016 and 2019
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Fig.5 Alternative ecological source area of 2009,2016and 2019 in Baicheng County
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Fig.6 The cumulative resistance surface for ecological land protection in Baicheng County in 2009, 2016and 2019
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Fig.7 Ecological Security pattern of different Security levels of 2009, 2016 and 2019 in Baicheng County
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Fig.8 Simulated distribution of ecological source area and ecological protection importance level in Baicheng County in2029
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Fig.9 Optimization Scheme of Ecological Spatial layout in Baicheng County
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Table 5 Concept analysis of “two belts, three functions, four districts, multiple centers and ten corridors”

HMIKHE S Relevant concepts HE&ARAT Concept of analytical
T Two belis R L R 5 B P B R L e 5 B
15 Three functions TR A A R P I o A A X R S B
PIIX Four districts AT K A A SR

G A K AR
Lofuls Multple centers U A5 LB | T 2 B B A T B B 5 b A L 0 A
B R A RT3 R0 T 3 T ARSI L A
Tl oo IR 5 B 5 ST AT e O AU AR A A
JT

PIEHE 579 £k ELE 346 2k BRI 345 28 LG 344 2250 MLk 19 N T 8 R

Artificial ecological corridor
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Table 6 Estimation of Landscape components and structure Index of Ecological Network

eIt 2009 A= 45 W 4% 2019 A& M 4% 2029 A7 M 45
Indicator Ecological network of 2009 Ecological network of 2019 Ecological network of 2029
JEHL A The source area/km? 4985.00 5829 7093.61

JERIE %Y Number of corridor 16 30 40

H 2575 45 Number Ecological node 12 18 18

BB The total length/km 672.08 744.63 2014.19

a 84X Index of the 0.26 0.42 0.48

B 18HX Index of the 8 1.33 1.67 1.77

v 5% Index of the y 0.53 0.58 0.67
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