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Abstract: Landscape ecological security can reflect the relationship between regional ecological protection and economic
development. It is of great significance to understand the pressure on the ecological environment and alleviate the
contradiction between human and land. Based on the remote sensing image of 2005, 2010, 2014 and 2017 as the data
source combined with field survey to verify the images, we used the ArcGIS and landscape pattern index method to construct

landscape ecological security index to analyze the evolution of landscape pattern and the spatio-temporal differentiation laws
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of ecological security in the trough valley area. Therefore, an environment-friendly land use combination model is proposed.
The results were as follows: ( 1) from 2005 to 2017, the overall landscape pattern of trough valley area presented
fragmentation, the number of landscape patches increased, the landscape pattern changed from single regularization and
simplification to complex and mixed type, the diversity increased and the spatial heterogeneity enhanced. With the variation
of time, the overall landscape ecological security in karst trough valley showed an upward trend, the Ecological Security
Index (ESI) of the western and eastern trough valleys increased from the trough basin to the two sides of the hillside, while
the middle trough valley increased from the hillside to the trough basin. (2) At a research scale of 200 m,the global positive
correlation of ESI in the western trough valleys is the most significant, and its Moran’s I value showed a trend of first
increased and then decreased ,but the middle and eastern troughs were the opposite.The spatial agglomeration pattern of ESI
in karst trough valley area was mainly manifested as high-high and low-low value agglomeration areas, and the spatial
agglomeration degree was higher, while the distribution of high-low and low-high agglomeration areas was less and its change
was not obvious.(3) The landscape agglomeration distribution pattern is influenced by low topographic relief and low slope
that presents similar trend of inverted " U" shape, while the elevation is opposite. (4) The landscape pattern of karst trough
valley area can increase the landscape ecological security by expanding the land use combination pattern of “woodland-shrub
woodland-grassland”. (5) The spatio-temporal differentiation of landscape pattern and its ecological security is the result of
the joint action of the local natural environment, social economy and policies. We can provide scientific reference for
regional scientific decision-making by analyzing the driving mechanism of multiple factors on landscape pattern and

ecological security evolution trend of trough valley area.

Key Words: landscape pattern; landscape ecological security; spatio-temporal distribution; karst trough valley area;

Guizhou Province; GIS
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Fig.1 Land use map in the study area
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Table 1 Landscape pattern index and its significance in the study area
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Table 3 Landscape ecological security index in different periods in the study area

X Emi?&ﬁﬁé?&ﬁ . 2005 4F 2010 4E 2014 4 2017 4%

Trough valley area Landscape ecological security index

PERAE A BRMH 0.9977 0.9981 0.9981 0.9901

Western trough valley e/ MA 0.6096 0.6382 0.5510 0.5413
FHE 0.9347 0.9364 0.9373 0.9374
Moran's [ 0.5585 0.5888 0.5726 0.5690

BRI IR FEONIE] 0.9954 0.9972 0.9981 0.9899

Middle trough valley e/ MA 0.4489 0.8178 0.8649 0.8333
FHE 0.9352 0.9363 0.9366 0.9339
Moran's [ 0.4609 0.4282 0.4421 0.4438

AR IGON( 0.9977 0.9981 0.9981 0.9943

Eastern trough valley e/ MA 0.7989 0.7669 0.7127 0.7060
FHE 0.9332 0.9352 0.9348 0.9343
Moran's I 0.4387 0.4259 0.4150 0.4263
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Fig.6 LISA clustering diagram of local spatial autocorrelation of landscape ecological security index in the study area
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Fig.7 LISA significance level of local spatial autocorrelation of ecological security index in the study area
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Fig.14 The landscape pattern evolution and its ecological security of driving mechanism in the study area
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Fig.15 The ecological restoration in the study area

ARSCLA SN A 2R AL PG 2 SO 2 DXk L TR i S50 B0 g BF 506 52, M) IR A RS L2 [ 3 M vk
BT AR SEIE MRS DR A A BN RGE T T SO SR L A O b A 2 e e B 25 4 SRy
AU JF AR R AR Ry A 2 e A SRS L] 73 3 LR LRi&hig

(1)2005—2017 A REAT DX RS UL R B2 B A, S LR BRSO 1 22 S5 A% Ry o B — RO A | ] 5
Pt 52 TR T T M IO DX I L L S A 5, 22 R R i L 2 [ S Jo P i

(2)2005—2017 4F  f 4+ X EST ARy FBARE BT H 14 ARECREAT EST FhAE 300 1 1L 35 4 00 2 i 12
BRI, 17 P ORS00 e L3 e A LS B

(3) M X SR 8 A B O N 7 HoAT B R DG AR, S LR JR A b Jag 52 A0 i A2 R R J3E 5 22 X
SR R 5 g EL S RSP R | TR SR AT 2

(4) FIRTEAT DX FOULNS J5 LA 70 MRl -HE AR - b 1) b 3t A A S B U RE S I oML AR e 4, &t
WS Jay B LA 25 B AR I 25 00 S 252 2 M AR IR Ah e 2 B RO 1) 2L [R] 4 P A 45 2R

(5) AR AEN T AR S0 A S 2 TR B AR XA SRR B A1 AL B W 2, S T 40K Ll 2
xR LA BT T

£ 3L HR ( References)

(1] AL, MR AW RS DR RARRRAE B SOMAM SR 520, (244, 2019, 37(5) : 702-716.
[ 2] Macfarlane R. Implementing agri-environment policy: a landscape ecology perspective. Journal of Environmental Planning and Management, 1998,
41(5) . 575-596.
[3] ET, 200, e H s B 357 4 Joas MR AEAR JR Al TR, 2011,27(8) :338-344.
4 Li Y B, Shao J A, Yang H, Bai X Y. The relations between land use and karst rocky desertification in a typical karst area, China. Environmental
Geology, 2009, 57(3) : 621-627.
[ 5] Besser H, Mokadem N, Redhouania B, Rhimi N, Khlifi F, Ayadi Y, Omar Z, Bouajila A, Hamed Y. GIS-based evaluation of groundwater quality

and estimation of soil salinization and land degradation risks in an arid Mediterranean site (SW Tunisia). Arabian Journal of Geosciences, 2017, 10

http ; //www.ecologica.cn



18 4 EAL A DXL Jey 1 AL R AR 222 4 R I 2 0 St —— LA S M A AR LA 45 o £ 7291

[6]

[7]

[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]

[42]

(16) : 350.

Cerretelli S, Poggio L, Gimona A, Yakob G, Boke S, Habte M, Coull M, Peressotti A, Black H. Spatial assessment of land degradation through
key ecosystem services: the role of globally available data. Science of the Total Environment, 2018, 628-629: 539-555.

Guerra A J T, Fullen M A, Bezerra J F R, Jorge M D C O. Gully erosion and land degradation in Brazil: a case study from Sao Luis Municipality,
Maranhao State//Dagar J C, Singh A K, eds. Ravine Lands: Greening for Livelihood and Environmental Security. Singapore : Springer, 2018 195-
216.

Li S. Evaluation on urban land ecological security based on the PSR model and matter-element analysis: a case study of Zhuhai, Guangdong,
China. Journal of Landscape Research, 2019, 11(3) . 82-88, 92-92.

Costa I, Martins F G, Alves 1. Ecological Footprint as a sustainability indicator to analyze energy consumption in a Portuguese textile facility.
International Journal of Energy and Environmental Engineering, 2019, 10(4) : 523-528.

Pearson D, Nawaz M, Wasson R. Creating sustainable future landscapes: a role for landscape ecology in the rangelands of Northern Australia. The
Rangeland Journal, 2019, 41(1) . 13-21.

Nowosad J, Stepinski T F. Information theory as a consistent framework for quantification and classification of landscape patterns. Landscape
Ecology, 2019, 34(9) . 2091-2101.

B, WS, T, M, TE, P RTRFEMERGY ST A B A 2 2. ZUThIE, 2015, 35(11) : 172-178.
RSB , X U, 5 A M. B T 58 B 14 Tl Pl DX B35 XUR T4 2 S B0 AR R R B B R4 (R ) ,2018,40( 1) :19-22.
Shao C F, Guan Y, Chu C, Shi R, Ju M, Shi J. Trends analysis of ecological environment security based on DPSIR model in the coastal zone: a
survey study in Tianjin, China. International Journal of Environmental Research, 2014, 8(3) . 765-778.

L BURCE, BUEE, A0, R, 35T CHE TOPSIS J7 12 iy =0 i IX A= 25 Bk IX L b R 1 R e BT A, AR 252441, 2015, 35
(24) . 8016-8027.

Lv H, Guan X J, Meng Y. Comprehensive evaluation of urban flood-bearing risks based on combined compound fuzzy matter-element and entropy
weight model. Natural Hazards, 2020, 103(1) . 1823-1841.

TFIEME, B A, skimlg, B, XJugE, S5k, R BT GIS S M BRI & 1 A A R A A B Ak 23 ) 434 B AR K 3 4. B
%, 2019, 74(5) . 1025-1039.

EAR I, SRR, I, BRs. AW RS DCHOBE A i i S S AHE IR SIHLE]. A S RN IR, 2020, 36(1) : 53-61.
RS, WRIRUR, W, ERHE, Ak ST L H—3h R G L R S RS R I S AR AR AR, 2014, 34(12)
3257-3265.

Wesm, fIARDE, MEN=s, B, thte, B . R XU A DR LA 5 A B I 28 S R A2, 2011, 31(21) :
6317-63217.

ZRA . e P DXL s it R 4 - e ) S A KRG AR SR8 [ D] R R R %, 2018.

JEVE AR AR | T BTN T TRk A P 4 2 ) g 5 52 2 M BRIFE L 2015,34(9) :1630-1642.

INA R TE R ER , B T S D5 WA Ja M 583 1 25 B S A oy AR 25 4, 2014, 34(2) :247-257.

BT LAY, « SRR VB BRI S MODIS 1Y 2Bk i 4325 38 /8415 1., 2018 ,33( 1) :86-92.

AEAEIE, SRS R F i T M) AR T S5ULA% R S M (5 e o FH A= 25243, 2016, 27(1) ¢ 243-249.

AR, WK, Mk, JLTE. TR DA SRRSO AEES T, TR RS, 2010, 24(11) : 139-143.

XVBRZAS  WRERAN R WE , B ATRE , 8855, AL 4. 56 T 55 WA Jay R i 42 JBE DA 1) A 285 190 2% 7 1 A Ak 45 1 . 7 AR 25 22 41, 2019, 30(9)
3108-3118.

AR, T, SRS Fe LT PSR BRI AY e VL 0RO/ A2 An i 28 A A TR 272, 2015, 35(6) = 790-797.

XL, B SCER  IRIRE IR R, 28 il , T, TR SRR S0, 2R R B B Al SRR I TR, TARTE, W B R 3R S 20 A
80 AFARAR AN [ - b HHAS PR SEAR R AR 5 25 (A0 4% Jo . M B 41, 2014, 69(1) :+ 3-14

Newbold T, Boakes E H, Hill S LL L, Harfoot M B J, Collen B. The present and future effects of land use on ecological assemblages in tropical
grasslands and savannas in Africa. Oikos, 2017, 126(12) ; 1760-1769.

BFE  EHEAR, FIBEK TERK , H0R, BROUC, > 0, R 40T, SRR AR 20, B VT 1 g 30 et DXy Y5 A e s I e R AT AR A2
42,2021, 41(2) : 680-693.

Galbraith S M, Hall T E, Tavéarez H S, Kooistra C M, Ordofiez J C, Bosque-Pérez N A. Local ecological knowledge reveals effects of policy-driven
land use and cover change on beekeepers in Costa Rica. Land Use Policy, 2017, 69 112-122.

FAL, 2B, XA, AVAREA XL — = bR AR X Lo . KT I 5 2088, 2019, 28( 1)+ 122-133.

FAL, BRI, XIMEAR, SH5EEE. BT HOE AR I A TR A X MR I S TRIAR R 20 4. 2352440, 2019, 39(21) : 7866-7880.

Guedes C R, VanWey L K, Hull ] R, Antigo M, Barbieri A F. Poverty dynamics, ecological endowments, and land use among smallholders in the
Brazilian Amazon. Social Science Research, 2014, 43. 74-91.

Hishe H, Giday K, Van Orshoven J, Muys B, Taheri F, Azadi H, Feng L, Zamani O, Mirzaei M, Witlox F. Analysis of land use land cover
dynamics and driving factors in Desa’a Forest in Northern Ethiopia. Land Use Policy, 2021, 101 105039.

Gwedla N, Shackleton C M. Perceptions and preferences for urban trees across multiple socio-economic contexts in the Eastern Cape, South Africa.
Landscape and Urban Planning, 2019, 189.225-234.

EERUR, 2% PRI I P XU M v 2 AR AR SR S HIR S L) b 32741 , 2018, 73(9) : 1630-1646.

R, RS2 R, ORI, =W X 1L XA SR A 25 R G B B2 47,2019, 74(8) £ 1605-1621.

Rapai S B, McMullin R T, Maloles J R, Turgeon M H, Newmaster S G. An ecological restoration approach to biological inventories: a case study in
the collection of a vegetation biolayer that will inform restoration planning. Ecological Restoration, 2018, 36(2) : 116-126.

Iftekhar M S, Polyakov M, Ansell D, Gibson I, Kay G M. How economics can further the success of ecological restoration. Conservation Biology,
2017, 31(2) : 261-268.

Kim C J. Dugong v. Rumsfeld: social movements and the construction of ecological security. European Journal of International Relations, 2020, doi:
10.1177/1354066120950013.

http ; //www.ecologica.cn



