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Ecological security pattern construction and optimization in Arid Inland River

Basin: A case study of Shiyang River Basin
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Abstract; The identification and construction of ecological security pattern is the basic spatial approach to guarantee the
ecological security of arid areas and realize sustainable development. Shiyang River Basin is a typical Arid Inland River
Basin with extremely fragile and sensitive ecological environment. Based on the ecological background characteristics of
Shiyang River Basin, this paper selected and evaluated four ecosystem services, including water resources, biodiversity,
soil and water conservation and desertification, to identify ecological source areas. Using a new index-based built-up index
(IBI) and net primary productivity (NPP ) as resistance factors, the basic resistance surface was constructed by the weighted
superposition method. The ecological corridor and ecological function node were identified by the minimum cumulative
resistance ( MCR) model and hydrological analysis, and the ecological security pattern was constructed. The results showed

that( 1) from 2005 to 2015, Shiyang River Basin’s ecological source area increased, and the ecological quality improved,
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especially in Minqin oasis area in the lower reaches and Qilian mountain area in the upper reaches. In 2005, 2010 and
2015, the proportions of ecological source area in the total area of the basin were 16.7% , 14.7% , and 19.8%.(2) The
spatial and temporal pattern of ecological corridor and ecological node showed that from 2005 to 2015, the total number of
ecological nodes in Shiyang River Basin did not change significantly, while the number of ecological corridors increased
significantly , and the overall ecological security pattern network in the basin tended to be complex and perfect. In both 2005
and 2010, 36 ecological nodes were extracted. In 2015, 35 ecological corridors were exiracted. The number of ecological
corridors increased from 23 in 2005 to 47 in 2015.(3) Based on the ecological security pattern analysis from 2005 to 2015,
the optimal layout mode of “functional area of oasis corridor” with “two zones, three oases, five corridors, and multiple
centers” as the core was proposed. This study provides reference and decision-making basis for ecological environment

management and restoration, regional layout and planning of Shiyang River Basin.

Key Words: ecological security pattern; minimum cumulative resistance ; safety level ; ecological node; corridor; Shiyang
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Fig.1 Geographical location of Shiyang River Basin
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Table 1 Index and method for identification of ecological security pattern source area
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Table 2 Classification criteria for soil types and land use
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Fig.2 Spatial and temporal pattern of safety level
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Fig.3 Spatial and temporal distribution of ecological sources
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Table 4 The transition path and proportion of each stage of the five ecological functional areas
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BL M 4% Transfer path 2005—2010 2010—2015 2005—2015
He BB K S X Ecological core area— Ecological buffer area 25.28 6.10 16.30
B X —E L P X Ecological core area—Ecological transition area 0.06 0.21 0.41
HEASGE P X —E A% 0 X Ecological buffer area—Ecological core area 7.08 22.55 14.81
RGP X —E L P X Ecological buffer area—Ecological transition area 18.61 17.04 29.32
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A i Y X — 2 A5 X Ecological transition area—FEcological buffer area 5.03 4.80 4.01
HE 2SI U X~ E L IX Ecological transition area—Ecological optimization area 14.06 18.05 27.94
AR I X A AR HLIX Ecological transition area—Ecological management area 0.00 0.00 0.03
HE AL X —2E Z54% 0 X Ecological optimization area— Ecological core area 0.00 0.01 0.02
HE AL X —E 82 X Ecological optimization area—Ecological buffer area 0.39 0.08 0.23
He AR IX — 4 2533 P X, Ecological optimization area—>Ecological transition area 4.88 1.26 2.24
He B K 2 B HLX. Ecological optimization area—Fcological management area 6.57 10.18 14.61
B X 4 2533 9 X Ecological management area—Ecological transition area 0.00 0.00 0.00
A B 4 BLE X Ecological management area—Fcological optimization area 2.01 0.55 0.45
45 R BiT Cumulative transformation 84.04 81.23 110.74
AR F Bt Cumulative invariant 915.96 918.77 889.26
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Fig.5 Interannual variation of ecological land use
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Fig.6 Comprehensive ecological security pattern changes in Spatial and temporal
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Table 5 Ecological security level area ratio of each county

AEy X RZEm

X B Counties

Year Sectional type ) iR ] R &5 KB K
2005 Bb X 10.39 27.38 92.52 49.02 39.25 35.05 91.67
21X 25.85 53.12 7.48 30.80 57.76 45.31 8.27
i PEX 26.82 15.08 — 15.06 3.00 16.34 0.06
AL X 23.70 4.42 — 5.12 — 3.30 —
JAHLX 13.25 — — — — — —
2010 B X 9.23 16.83 80.20 42.81 38.19 27.77 83.86
ZEupIx. 22.85 54.76 19.77 33.78 53.73 48.59 15.63
it P X 26.72 20.37 0.03 13.60 8.08 20.72 0.51
Ak X 24.51 8.04 — 9.72 — 2.92 —
TRHLX 16.69 — — — — — —
2015 B X 12.89 29.93 87.84 47.05 39.17 30.16 88.09
LI 15.06 40.01 11.56 28.91 39.90 38.29 11.56
X 22.97 18.57 0.59 10.20 19.87 23.01 0.34
AbIX 25.78 10.03 — 13.59 1.07 8.37 —
TAHLX 23.30 1.46 — 0.24 — 0.17 —
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Fig.7 Design drawing of optimized layout of ecological

space structure
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2007 AR A TR B ROR B ) 0 ST Ry B b D DR SR AR, kS BB LK I
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(1) Al KGR 4 K R ARFF L A E Y 2R 2 TN R 2 KO i XA AR A
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