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Biodiversity conservation of mountains-rivers-forests-farmlands-lakes-grasslands
using an ecological network: A case study on the Zuoyoujiang river basin in

Guangxi Province, China
SHI Fangning, LIU Shiliang” , AN Yi, SUN Yongxiu

State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China

Abstract: The existence of mountains-rivers-forests-farmlands-lakes-grasslands systems emphasizes the need for ecosystem
integrity and reflects the relationships among natural ecosystems. Thus, ecological protection and restoration methods should
be based on the system theory. This study focuses on the ecological protection and restoration of mountains-rivers-forests-
farmlands-lakes-grasslands systems in specific regions. An ecological network allows the connection of fragmented habitats
and aids the understanding of various elements of an ecosystem. Therefore, using the Zuoyoujiang River basin in Guangxi
Province,, China as an example, this study selected protected areas as ecological sources, analyzed the structure of potential
ecological corridors and the importance of ecological sources using a combination of the minimum cumulative resistance and
integral index of connectivity (IIC) models, and discussed the spatial distribution of potential mountains-rivers-forests-
farmlands-lakes-grasslands ecological networks. A total of 69 potential ecological corridors were identified; however, there

were no available corridors in the central part of the study area, which resulted in an obvious north-south barrier. Among the
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51 source patches, only 3 patches had an IIC greater than 0.2, and the overall connectivity of the landscape was poor.
Analysis of the corridor composition indicated that the proportion of cultivated land was 20.28%, second only to that of
natural forest land (74.16% ). Thus, cultivated land has a considerable effect on the construction of ecological networks. A
total of 9 key ecological nodes and 23 breakpoints were selected through the superposition of corridors and roads, and
corresponding restoration and optimization countermeasures were suggested. The results of this study provide insights into
biodiversity conservation in the Zuoyoujiang River basin in Guangxi. Further, this study acts as a preliminary exploration for
the ecological protection and restoration of mountains-rivers-forests-farmlands-lakes-grasslands ecosystems and will act as a

reference for such studies in the future.

Key Words: mountains-rivers-forests-farmlands-lakes-grasslands; ecological network; minimum cost model; potential

ecological corridor; Zuoyoujiang river basin in Guangxi Province
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A LR ) R 2 A A AR IR T 2% SR S AN AR 55 R 3R R IE 5 X SE PR LT 275 B A7
BiF5E 22 il Rl Bk KSR T 3R 155 8 il R K B R 5 AR 5 (] B b R DR 38 2 o B = 2
WI R O™ AR ORI (DEM) 2328 5 95 A, A AR TR IR B2 5 26T ArcGIS #5475

JnAgE] 2015 =5 Sy A, WAk 1,

®1 ESEAERERNE

Table 1 Values and weights of cost surface
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Fig.3 Resistance surfaces of landscape, DEM and composition in the study area
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Fig.5 Distribution of important ecological breaking points and ecological nodes

WA AR R G Z A HL R AR TTE HIR B AR

Bt A9 22 A 2368 BT A 2R A5 I S ) e, DR b 7 S 43R A A s 5 s HAB AR O B fR P e, o
ok /R T ) L 89 NS035 3l A S A 0 B 512K 5 [ -t O BEL T/ PR N 3R T, 1 R 28 S5 W i A
5 /IS (R0 A 2 AR G R M 2 LU 3t SRS A A DRI A S5 it A P 2 B , 3 i A 2R X
T A 2 0 2% 14 5 e 8 A K

LA e A AU R LA K % R, S RE 8 DL A A 285 10 405 45 A4 1 0 R B S Bl A 279 i AR 25 BT 2R A
YRAN R TR Bl R Ty BEAN T 3 S AR S G o AR TR A AR 2510 s e 5 DX DG LA s X 1Y
TR RIS I REAS A G R S RS A 3 AR S RS F - B A, DRI R RS S 4 i A S ol P
AL WAT & 26 F B AR 259 5 n] A TR B e B2, o o7 AL AR AR AP X A 25 IR 28 m S AROR AR B2 1
S5 VR AE B TE A, B ZE LR, DRI TR AR A5 W RS i B L, EIBCRE R i A vy (9 W 52 il ik
SRV T E R T AN AR AT SR RE MR, VK AN A S T fle ) L RE R AR B A IE R
Wi, AWTEITIENE K, BRIk TSR RGP B S (IS ROk 2%

http ; //www.ecologica.cn



8938 JAE = 39 %

£ 3L HR ( References)

[1]

[8]

[9]
[10]

[11]

[12]
[13]

[14]

[15]
[16]
[17]

[18]

[19
[20
[21
[22
[23
[24]

[ ]

[25]
[26]

[27]

[28]

[29]
[30]

[31]
[32]

AR, THE, TSOM, IREER, MO 2R (LKA R GRS A SR E V. £ SRR, 2018, 34(11) .
961-967.

MRt , BalesR, &5, Mk, ET . B AT LKAREBI A S SIEE 5. HF5ERE 583 2018, 43(5) : 125-128.

Uk, EEE. ) LM AR SO E R 8 TR B —— DAL B B . 8% 5 rTHREE R R, 2017, 42(4) ¢ 11-14.
AL, Eh5R. AR L KObR R AR SO S E N AE DL B RS, 2018, (5): 22-29.

B, JuHE. < KoMK FE IR A A [ A D) Rk o e 5 S R AR TP ELA D - BRI S IRBE, 2019, 29(2) : 1-6

XM B, P, BUFBE, sk AR, . FONAESMEUIIT R, SR, 2017, 37(12) : 3947-3956.

Parker K, Head L, Chisholm L A, Feneley N. A conceptual model of ecological connectivity in the Shellharbour Local Government Area, New

South Wales, Australia. Landscape and Urban Planning, 2008, 86(1) : 47-59.

Lookingbill T R, Gardner R H, Ferrari J R, Keller C E. Combining a dispersal model with network theory to assess habitat connectivity. Ecological
Applications, 2010, 20(2) : 427-441.

W/, RS BRPHIAEAS 2 0F AR S W5 A Al ST 4. REIAERS A4, 2016, 27(5) : 1611-1618.

T, TR, FLEAE, Thtdh, TROCH. JET MSPA (1R 5T &f (5 FE Gl B0 190 28 4% Jmy i 25 A8 A e . AR 252720 3K, 2016, 35(6)
1608-1616.

T, TR, FLEAE, Tabdh, TRSOME. Rt Sk (0 Rl 00 19 25 4% Jm 55 1 38 0 AT 9 RUBE Q. A= 352 4l , 2016, 27(7) -
2119-2127.

Jongman R H G. Landscape planning for biological diversity in Europe. Landscape Research, 2002, 27(2) : 187-195.

Blaschke T. The role of the spatial dimension within the framework of sustainable landscapes and natural capital. Landscape and Urban Planning,
2006, 75(3/4) ; 198-226.

R, EARN, SR, EITE, B, B . 25 SRR i R DA A R 2 R . AR, 2018, 38(12):
4351-4362.

ATLIE. AW ORAP A S T AeAR 5. AR AR2AAI, 1999, 19(1) : 8-15.

BRI, A, BOCa. <3 0" SoEs MO . A4, 2006, 26(5) : 1444- 1449,

SRR, whiE, TR, b, B WA, DM, HAESC WA AR S MG E 5k, £, 2018, 37(6):
1910-1916.

Clergeau P, Burel F. The role of spatio-temporal patch connectivity at the landscape level: an example in a bird distribution. Landscape and Urban
Planning, 1997, 38(1/2) . 37-43.

Frigdh, FLEAE, Pk, Tadp, B, RIER. MR AT A S Mg S Ak, £, 2011, 31(10) ; 2863-2874.

EREE, ARG, Sefd. TR B RS A S IS R S Ak, AR, 2014, 34(22) : 6692-6700.

RE, i M TS A SRR S k. RS, 2015, 34(7) : 1976-1985.

RS, 3. HET RS M1 GIS BAL st WU X AL A5 M 45 1 S 1Ak, NI SRR M2 4I , 2016, 22(6) : 1074-1081.

BRAGE, TBE, L, WL BT RS A A R I A A R A T R BN Y. A2, 2018, 38(12) ; 4373-4382.
XUEGRE, LAY, SRR, T, R, AR JEHCSOUMA T VR X AR A MR A S O A —— LRI T R O . AR
ek, 2019, 38(3) : 828-837.

Knaapen J P, Scheffer M, Harms B. Estimating habitat isolation in landscape planning. Landscape and Urban Planning, 1992, 23(1) . 1-16
Graves T, Chandler R B, Royle ] A, Beier P, Kendall K C. Estimating landscape resistance to dispersal. Landscape Ecology, 2014, 29(7) :
1201-1211.

Wik, Wik, SRET, Bbesh, VFREE, 25, IR, BB, BTIBASS RS R ST /s SERE ST )M T A S 2
2. AR, 2018, 29(10) ; 3367-3376.

PURER, WRERLS, MK, RME, JFSC. SRR A S R 4@ S A —— LR PITMBIO ]. ES4EAe, 2017, 36(3)
782-791.

TR, ML, SIS, T I e T I DU A AR T SR By HAR R BT Al . BT A= 5254, 2015, 26(8) : 2504-2510.
XU, e, HE AR, FE L. 8 I 2% R DX AR 2 AR G R S ST 08 45 DX R ). A 25 AR, 2006, 26(9) -
3018-3024.

XUHEZE, ORI, JREUEE. TE B AR AN RO X R A 25 e 2 R MRS ST &, 2007, 26(3) : 108-111, 116-116.

RUPESE, AR, B PRI IR 2RO Y VLS A A A . M ERAIE S, 2007, 26(3) « 485-490.

http ; //www.ecologica.cn



