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Identification of ecological corridors and ecological nodes and
optimization of landscape pattern in desert oasis area along
the Yellow River: Taking Dengkou County as an example
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Abstract The construction and optimization of landscape pattern is the basis to ensure the quality of
regional landscape ecology. Dengkou County, as a typical area along the yellow desert oasis zone, it is of
great significance to carry out the identification of ecological corridors and nodes and the optimization of

landscape pattern in order to prevent land desertification and promote the sustainable development of
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ecology. Taking Dengkou as the study area, this study analyzed the spatial and temporal evolution of
landscape types from 2005 to 2020. Then the ecological corridors and ecological nodes were identified by
combining the minimum cumulative resistance (MCR) model, circuit theory and hydrological analysis
method. In junction with gravity model and landscape connectivity index, the importance of ecological
corridors and ecological nodes were judged as well. Finally, the landscape pattern of Dengkou desert oasis
area was constructed and optimization suggestions were put forward based on the above methodology. The
results showed that: 1) The area of arable land was largest and continued to expand from 2005 to 2020. The
grassland showed a trend of first increasing and then decreasing, while the woodland continued to decrease
in the study period in Dengkou. 2) A total of 8 important grassland ecological sources were identified in the
study area. There were 99 important ecological corridors and 345 important ecological nodes, which were
mainly cultivated land and grassland types, and they were located in the middle and southeast of the study
area. 3) An area of 159. 83 km? of ecological barrier points and 81. 18 km? of ecological pinch points for key
optimization were identified, which were located in the north-western and central regions, respectively. 4)
Finally, this study provided suggestions for the landscape pattern optimization in desert oasis area from the
aspects of maintaining the south ecological source area and expanding the scale of ecological source areas in
the northwest, connecting and optimizing important forest and grassland ecological corridors and ecological

nodes, ecological barrier points and ecological pinch points. These conclusions provide important scientific
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basis for ecological environment planning in desert oasis areas.

Keywords

principal component analysis

AL R A A AT N SR B B2 F
RIS A RSN S B R ST Iy
AR AL LG AR ) R A e B Rk T
I e M R B TR B RO A AR P R
A T AR A TR S L N S R A
IV S, A ST AR 27,204, 7 E R A FR
Bl R X AE SRR DL AR A S RS el
J2 e [ P b 5 e B XN 2R DL AR A Y X, 3 1
S| KA P W A W S EX T L U 1 AR B |
TR, 0T B b A ok R0 b 5 A A B AR
FHY e 8 5 VB A 9 X5 B S U 3 A AL O X
G 7% T 2 D X A 285 S LA S B e S 1 T
DX 7 WL A 2 T 0 R S X AP XU S
LRAESAE TR R RAA LR,

SRS Ja) D0 Ak = 7E £ G PR A 50 WLAK Jmy A A 2 0
FEAH BAE FH Y B il 3 e ) 4 X 5 W2 A
Fezs (o) e A5 7 50, W AE SR MAE &,
i g X kAR & % 4 4% JR) (Ecological security
patterns) . fx /) B L BH J7 (Minimum Cumulative
Resistance , MCRO#E BYAE Sy H A 57 0k J7) 06 Ak fie BE
ARk z —"T e i Knaapen %4 T
WU Y Fl i 7% o 78 2 A LR R T3 B/ iy B AR
Jei H AT LR LTI Y S A S R L S A

ecological corridor; ecological node; landscape pattern optimization; MCR model; spatial

GIS AR, B 1 L Az 25 5 3t YR 1) - 24 25 BHL 7 1 g ek -
A 785 JER T AN A 250 A A - O A A SR A T Y =
D W Wt NN B NP 2 6 S ) N G B -
b2 BB A% HE AR S R G IR 55 T B Y FE BB, A OG
TF 5% B % ML 45 K A AR S AR B X SR R &
2% 23 6] #% J& 43 #7 (Morphological Spatial Pattern
Analysis, MSPAD" 1 A= 28 R 48 R 45 (" 30 3%
A BT R R A S R AR A R U
i 6 A2 A5 VR A o BEL T A R R)E a E R  ar
PR BT T B AR R A
PR 2 R AE M@ 2 A B w38 v R R
V)T D A 16 10 BHL 1T A S R 3 RE 8 42 E
b 18] A 25 30 A B S8 B A A R G, 25 F MCR
AR S5 KT U, 22 T e /)N AR B A 1 AR 3 R ASE AL
HARAE T L55 % 8 A A W AE A WEE R 2 1] K
D51 Bl B A AR B e A A SRR B R
MCR AR FI 7K SC 43 B Tt B4 B A 25 R 18, AN BN
90 A 285 VR b, 22 i) 7 R BEL 1 JER T, 3 R 4 BB 1L K
A 2R D) R e B RRBE g 1y e R T R IE L RS
S A T A AT AL AR 2R TR R A
JAR 38 58 AR S AR A AT O STE T R o )
A 25 B A (R 3 DL A R R 5 T
HHIE AR B AR ST A A R FE B R



5 5 4

AR SRR T TS A W DX A AR 5 A AT U B SR R A —— DAL RE B A 1) 137

(L 114 56 535 S AT Xk B 2 BE AT A0 0K b L At A 7Y e
PAPR A 5 s i B A R0 ORI
S5OULKS Ry RH ST 58 22 3 T — b J7 YR R ) A 25 gl A
AT AR B A Z O SR A U

i 1 EL A S 0 A A R U A R T L T
T S Ji A A 52 il XML 22 A LD 358 22 () 1 e
DX, S NP S 7 d BT B R S D TP D
Ll 4t A5 2 Fofr il R S50 S A, RE A8 O 5 R b B I IR
] PG b 5% T 5 Ak Y S 2R G 553 XA R AR
o ZAFRR, B B A0 O o B T S
FERE BN G B 5 A R B IR G Hh 3R
JEA FE S 2 S EOX N T A R IR Al
] 4 7 o EAT S UL JR) A T X 4k DX
BT EMEY SR AEEHNLE L X
FI BT O T 3ie 35 2 Y XS5 LA J=y A DG BIF 5 4l i 20
D7 B LR D AW 5 A8 DL S
ZRYNIX R BIE SRS G, B T MCRBERL K SC43 7 5t 2
ARE g A TR i A 2R G, SR T P B O A
fo T H A U AR ST AU R e AR T X
S,y AR I T 4 Y X R WL AR A5 A SR O A i S B
AR Ab T, DA Ay 5 18 4 W DX S5 UL A6 Jmy AH G AT Y
B I S I [R] A Sy i DX 32 25 22 4 R T i
RIERMS % .

1 HREEFR

% 0B (106° 09’ ~107° 10'E, 40° 09’ ~40°
57'ND AL F N 527 B R T PG e AR L, 5 S
SRR 2 Wi BB B AE AL R A L DL &
Ly 2% A R YD BE 2 R U bl 5 b T A 2
3677 km*(E 1), WFFEIX [ VU 10 A b B == A5
Y0 [ 0] 5 i S U Ao 0, P b S AR o Ll ik, A
Hiy X187 Sy Y0 B Y 5 X3, v M | Ly b RSP ST 5
B2k 7020 1, S B B T VS N A S N e X
4 B F AU LR 40 A AE W ¥ 4 B AR A L AR OF 3SR
8.8 “C,4EE /K& 143 mm, 4F H AT %03 300 h L I,
HAEND LA AT S A S 24 N RE, T
FESANTRAH A 5 ARG AL BLE Y B LLEL
B B AR R K 1 A SR R
TARBET R KRS KERERKURANRKFEHA
T 7 R 7 N (T RS TN N 6 B2 2] NG e 1
B 2 0B A U™ R B XA SR A iR
T Yt S 2Tk R,

106°20'0"E 106°40'0"E 107°0'0"E

N

A

F#if/m DEM
gy 1 High: 2029
B IK Low: 983

40°10'0"N 40°20'0"N  40°30'0"N 40°40'0"N 40°50'0"N
40°10'0"N 40°20'0"N  40°30'0"N 40°40'0"N 40°50'0"N

106°20'0"E 106°40'0"E 107°0'0"E
1 HREEXA

Fig. 1 Location map of the study area
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Table 1 Comprehensive evaluation index system of ecological resistance
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Table 2 Water resources, human activities, topography, vegetation principal components and resistance factor load matrix
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Fig. 2 Spatial distribution of ecological cost resistance surface (a) and minimum cumulative resistance surface (b) in Dengkou

County
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Fig. 3 Spatial distribution of landscape pattern in Dengkou County in 2005,2010,2015 and 2020
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Fig. 4 Spatial distribution of ecological sources types (a) and importance classification (b) in Dengkou County
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Fig. 5 Spatial distribution of ecological corridors (a) and ecological nodes (b) in Dengkou County
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Fig. 7 Spatial distribution of ecological barrier points in Dengkou County considering (a) and without considering

(b) the relative LCD improvement score ratio
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Fig. 8 Spatial distribution of ecological pinch points in Dengkou County under Pairwise (a) and All-to-one (b) models
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