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Construction of ecological security pattern for Gansu section of Yellow River
Basin based on “source-resistance-corridor” paradigm

Song Guiguan, Zhang Xiaoping
(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: [Objective] This study aims to construct an ecological security pattern for the Gansu section of the
Yellow River Basin based on the “source-resistance-corridor” paradigm, providing a scientific basis for
ensuring regional ecological security and promoting the coordinated development of economy and ecology.
[ Methods ] Ecological sources were identified by comprehensively evaluating ecosystem service importance,
ecological sensitivity, and landscape connectivity. An ecological resistance surface was established based on the
five influencing factors of morphological spatial pattern analysis (MSPA) landscape types, land use types,
fractional vegetation cover, distance from roads, and elevation. Different types of ecological corridors were
identified using the Linkage Mapper tool to form the basic “source-resistance-corridor” paradigm, which was then
used to construct the ecological security pattern of the Gansu section of the Yellow River Basin. [ Results] (1) A
total of 96 ecological sources were identified, primarily concentrated in the northwest and southwest of the study

area and eastern Qingyang, showing distinct spatial clustering characteristics. (2) The areas with higher
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comprehensive resistance values were mainly concentrated in the central and northern parts of the study area,
while the areas with lower comprehensive resistance values were mainly distributed in the southwestern and
eastern Qingyang. (3) A total of 158 ecological corridors were identified, with a total length of 5 286 km and an
average length of 33.5 km. They were distributed in a network pattern in the central and western parts of the study
area. Among them, 20 were critical ecological corridors, 40 were significant ecological corridors, and 98 were
general ecological corridors. Additionally, 63 ecological pinch points were identified, covering a total area of
6.87><10* hm®, mainly concentrated in the Gannan region in the southwest. 108 ecological barrier points were
identified , with a total area of 3.67 X 10° hm*, mainly distributed in the central part of the study area. Furthermore,
168 ecological break points were mainly distributed in the central region. [ Conclusion] The Gansu section of the
Yellow River Basin exhibits an ecological security pattern of “three zones and two cores”. Ecological spatial zoning
governance should be adopted, with the protection of ecological corridors, restoration of ecological pinch points,
and removal and improvement of barrier points as governance strategies to enhance the stability and sustainability
of the regional ecosystem.

Keywords: ecological security pattern; source identification; ecological corridors; circuit theory; Gansu section of
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Fig.1 Schematic diagram of the study area

2 WEsEJTik

Az U R ) —BH ke g — A S R GE
PEC B HRHELE R B & 2 Fr s .

AR S YR MR AR 25 BE 4% TH A 2
7K iR 5% AR E Hh 2% A A5 2 2 [A) ¥ | b ) FH 2K AL
J7 43 A A 2
£ 35 R 45 I 5% IR 45 H SR 3 B3 MSPA 5t W 2 7
ANEES EEZOLRX T G B
ET RGNS T4 78 55
EE e 25 U UL -
= 2
RV o Eadi]

A A 2 A i TR R T
BB 2%

Fig.2 Technical route

& 2



276 P i O S )

33 %

2.1 EEIERMIAR

ARG S5 A AR S HURE S 50 E
SR G -3 ER A K =3 [1E S DS I E PN T
TEBEAT 23 D, 9 A A5 IR L A ) o U1 B I S Al
P AT 5 ) BLAAKE

GEX T YEE A ARG A WA B, 45 7 AR 2 ) TR
TEREE 5 & MR . S5O AR, R IE
FAF RIS A B — PR B A
Xof 9 YR 97 S H R B A AR S OB R T 98 bR AR AR GR
Do v HufE A% 1F B 45 35 B2 3k 1) v A 3N BHL

211 AASFGMFERERN EERGEMIFRE HF; ARBTG5 B R il K R 28
N DA 35 28 0 v A 0 D i b RS A w3 B ) T M TN SR X b B T & R
BRGNS D RE Ry B EAG OR L BEREON RS R A S IR BIR UL A B R A, AR SO o R i R A

SR FE DL LA SR 5 IR T AR B
ARG, MR BT H R B A S IR BE R, 2
A A B 5 AR SR I InVEST #5 #L H1 5 Annual
Water Yield #% Bt | Habitat Quality & £t | Sediment
Delivery Ratio 1% ¢ Fl1 Carbon #& £ 43 51| % H 7= 7K iz
55 R BT AL | b AR R R e IR 55 HEAT PEAL L DL
W HAESRGRS EEM . SH MU K™
KR 55 A SR A AR B o A ik AR 95 4 SRS &R
Gt i 45 43 1L 0.2,0.2,0.3, 0.3 MU E A7 4 Fid 15 &
I, IEHE BT 4G B DT Ak 45 S 0 — bR o Ak 2R AT A5 2]
o BV 9

212 AEHAMFN AESHEEERREAESR

HAAE Ry i N SETE S 8 s BB . RITE IR
I BT E 2 AU . — EER 5 45 2R B R CR
E40.023 KT 0.1 /Y B8, R B L A 50 . HG 4 &
b 5 — A b RS, 2R T AR B R R A R AT R S
5508 9, I Ry & A G GO T AR I Y U o3 B
NS (1l

P=SNw, (D
s POy A S U TN s Wk 2% R U A 7
AL 5 N A 2 BOURE TR 45 G R, 43 A I R
P AR v R | b R BORRORI R RO Y 5 A S T
Sy 5IAE R 1,3,5,7,9.

R1 ASHBREINERER

Table 1 Evaluation indicator system for ecological sensitivity
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Fig. 3 Evaluation results of ecosystem service importance
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Fig. 4 Spatial distribution of single-factor and comprehensive ecological sensitivity
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Fig.8 Spatial distribution of ecological corridors
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