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Spatial pattern analysis of ecological security in Fuhe River Basin based on dominant

ecological function
PENG Jie, CAI Haisheng” , ZHANG Xueling, ZHANG Ting, LU Dawei

Ecology Key Laboratory of Poyang Lake watershed in Jiangxi Province/Development Research Center of Selenium-rich Agricultural Industry, Jiangxi
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Abstract; Analyzing and exploring ecological security patterns from the perspective of dominant ecological functions is an
important way to clarify the ecological security and protect biodiversity in the watershed. Taking the Fuhe River Basin as the
research object, according to the natural conditions and ecological status of the study area, this paper used multi-source
spatial data to quantitatively evaluate ecosystem services including water connotation, soil conservation and biodiversity
based on the dominant ecological functions. This paper selected the ecological sources by combining Granularity Inverse
Method and hot spot analysis to construct the resistance surfaces by integrating natural conditions and factors influenced by
human activities, and to construct the ecological corridors by applying circuit theory. On these bases, this paper identified
key areas of ecological restoration and proposed measures to optimize ecological security patterns. The results showed that
there were 25 ecological sources covering area of 5574.63 km®, mainly forest and grassland, with 60 corridors totaling
1126.91 km between them. The key ecological restoration areas were identified based on ecological security pattern,

including 26 ecological pinch points totaling 182.99km, 19 ecological barrier points totaling 167.09 km*, 146 ecological
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break points, and fragment ecological land totaling 3283.79 km®. Combining the ecological security pattern and key areas of
ecological restoration, the “three axes and six zones” ecological security spatial layout optimization system was constructed.
It would help to provide scientific guidance for maintaining the ecological security of the Fuhe River Basin and implementing

the restoration of the national spatial ecosystem.

Key Words: ecological security pattern; dominant ecological functions; key areas of ecological restoration; Fuhe
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Fig.1 Location of the study area
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Table 1 Data source
Bl MBI AR
Data type Time of data acquisition Data sources
BT R R Data elevation model 2020 4 HHREHE 25 8] 25 F 65 (http ; //www.gscloud.cn )
Sy} . ) b7 o
B9 E 77 Net primary productivity 2020 4 MOD17.:A\L3‘ f‘: fi (https ://modis. gsfe. nasa. gov/) , $04H T R AE 1Y,
30m 4 HER

F A Soil type 2020 4F BRI EAE F- 75 (http . //www.resde.cn /)

, b #fE B A It i GlobeL http ; .
BRI Land use type 2020 4 4 R ML B fF 7N 7= fift GlobeLand30 ( http://www

globallandcover.com/ )

W BAE River system data 2020 4 b P R A S (http;//www.dsac.cn /)
ZZEEAE Traffic data 2020 4 Open Street Map 5055
S LB Climate data 2020 4 F B/ S R B AR L RS K (http;//data.cma.cn)
I — kAR 2020 4 H1 Landsat 5/TM Landsat 8/0LI 2020 43 J& 5% 18 4% (30m 43
Normalized difference vegetation index PEFR) L7 ENVI & il i BUE A 35 TS H
FHBE P 358 Fractional vegetation cover 2020 4

2 WRFGE
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Table 2 Comprehensive ecological resistance surface weighting factor assignment

PR F FH A7 {E IR Resistance value assignment e BER
Evaluation factors 10 20 40 80 100 Weights Reference sources
+ H ] FH 2R oKL L . N Y
R PRB A o st o KA i 031 HAwE
Land use type P
7% Elevation/m <100 100—300 300—600 600—1200 >1200 0.0636 A 5135
BB Slope/(°) <2° 20—6° 6°—15° 15°—25° >25° 0.0939 T s
o TN EMEE Bt KR ,
A Soil AR A 1L B Bt iikEE 0.1365 B R 037
A Soil type o e [l ik biike) SN E
y: 26 RE
*EWE”“E ) <0.1 0.1—0.3 0.3—0.6 0.6—0.8 >0.8 0.2590 He et (38
Fractional vegetation cover
i i N
B P KIRE <1000 1000—4000 4000—8000 8000— 16000 >16000 0.0430 By
Distance to waters/m
i B
B EL% B >8000 4000—8000 2000—4000 1000—2000 <1000 0.0211 T 744 1400
Distance to roads/m
FORA AR
BRI >10000 5000—10000 2000—5000 1000—2000 <1000 0.0296 2 A gL

Distance to mines/m

2.3 PUISCHEY AT

(1) A2 SR

25 TE SR B McRae 55" 36T i B0 B2 AR, S DX A 522 4 J vl A B0 S OB 342 3 11 o
T o A AP LR LI, AR W 2 A O ABE AR 1 T HL IAD AL 20 L ALk ) R R A D 2 DX 2 R
I R A 25 B GRS T 3 J ) 352 W A, U322 DX Ul O A 250 a5, AR IEFE AT Linkage Mapper i 4 H 9
Pinchpoint MapperL43J TEXT AT s AT TR, e v I 2 B2 v A XD Ay e DX 32 DX loxs B 1k A 285 1 iR
e LA TSR DR L7 6T A P B A A 0 i B

(2) A SR A
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Ay XHE fe /)N, 2 B 400m RLEE T B4 S5 LB R 342 3 1 d5e A AR, R L BE 9% 400m R Sk B R/,

Hi A 2SR S P S A SR LT R T BRI T111%, WA 4 F7R , 1 HA: 75 U5 i i Bk e A0 o e e 75 5
THUE , I A PR AL 25 B, Sk 5574.63km”, ST IX T FRAY 27.14% , 3 EE A v e ST I 8 e S
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Fig.2 Evaluation process and classification results of the importance of ecosystem services
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x3 FRMETHRUEEBIELH

Table 3  Landscape pattern index under different granularities

Grajﬁfly/m NP ( n/]jl(?(jha) LSI PLADJ/%  COHESION/%  DIVISION AL/ % CONNECT

50 103584.00 2.45 130.72 93.66 99.93 0.65 93.70 0.06
100 38347.00 0.91 81.92 92.08 99.88 0.65 92.15 0.07
200 11560.00 0.27 47.98 90.76 99.80 0.53 90.89 0.10
400 3357.00 0.08 27.54 89.46 99.64 0.52 89.72 0.15
600 1545.00 0.04 19.64 88.83 99.54 0.49 89.20 0.14
800 878.00 0.02 15.36 88.42 99.36 0.49 88.91 0.00
1000 555.00 0.01 12.51 88.32 99.32 0.47 88.93 0.00
1200 379.00 0.01 10.71 88.05 99.42 0.41 88.78 0.00

NP . BEH %L Number of Patches; PD ; Bt W Patch Density ; LSI ; 5¢ SR FE B Landse sape Shape Index; PLAD]J: BB LR Proportion of Like
Adjacency ; COHESION ; BEHe 45 & £ 5 44 Patch Cohesion Index; DIVISION ; 5t X 73 4 & 75 £ Landscape Division Index; Al 2 & £ 35 50 Aggregation
Index ; CONNECT ; %l 1475 2% Connectance Index

x4 AERHE
Table 4  Variance contribution rate
IR FHIEAE PR 7
Initial eigenvalue Extraction sums of squared loadings
s T T
Elements it S, ST Bit o BT
Total Accumulation/% Total Accumulation/%
percentage/ % percentage/ %
1 6.521 81.518 81.518 6.521 81.518 81.518
2 1.163 14.543 96.061 1.163 14.543 96.061
3 0.213 2.661 98.722
4 0.098 1.231 99.953
5 0.003 0.044 99.997
6 0.000 0.003 99.999
7 0.000 0.001 100.000
8 0.000 0.000 100.000
x5 HOERE
Table 5 Component matrix
SO 5} Elements SO B JRS} Elements
Landscape pattern index Al A2 Landscape pattern index Al A2
NP 0.941 -0.255 COHESION 0.919 0.318
PD 0.941 -0.255 DIVISION 0.940 0.079
LSI 0.994 -0.101 Al 0.996 -0.027
PLAD]J 0.995 0.029 CONNECT 0.221 0.956

3.2 WEXEAERL 2R
3.2.1 MR ASRE
BT Z AR 3 M AR AR R A5 2 PR TR 1 LA K R A (B 5) o SRR P i ek s BH ) X
35 B A TN IRACER , S NS IE 1 3 B X, 3 A7 Bl B 15 b 5 i g BELRS AR, B A
FK, eI A WL 25 3o % BEER T RE B (0 A R G, e M R A 25 5 BH D T A R Sk A A R A R RS T
HEZE
3.2.2 My EGE
A SRR BRI AR AR A TR Z [A] ( AHT R T PSR B, B 4Edr A W 2 IR e %
AR S5 EIRE & A% Jry h B AR SO EE R . T A SR AN 2R -G B 71, {5 ) Linkage Mapper 31
A ZS R T A P sk A S L g R ([’ 6) o BFSE X RS 60 44 S HIHE , 36 1126.91km, JHEIE 7E I
NI A, XN BB R 423.88km, (5 1 37.61% , 7E 53R Bde /b, A 0.18km, i H 0.02% , T2
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ST A AT AR R IR 25 90 A BEW U S Ll
TR I P 7 5 B 0 S VAT T I | T DX 3k | —,
S, X A S B EEAEH . BHRIREESSES 3
BELJ9 AT A I, FH SR INE AR 4 R, Tk — KU Granulaity/m

RS E 7 s, U AR AR e X AL 26

b, B BE N 182.99km , HH AL 11.93km, £ Tl )1

X b ERHE X, f5 %5 R 0.021km , £ T B )1 B 25 30 b X,

FERTA RS i AT 3 A IR R, 7 A oK T RRRE AR S AR A AL i i AR AR R A
¥ Jey B A H R T2 20 W0 AR S SR s YA NS sh A2 AT I JER G AN >, HL
TR AR RSO BEAL AT ,  R BCET XHm] 3 BR A g AR A e i X, EE N St s HER s T H L R E K i s,
LI TR DX, I R it P HET A W RS IR TAE . KR R A W O B 3 BT, A 2 T — N /N
IR TSRS, I ER K A S RS A5 2 CH B 257K [ 6E ), 27 fil /K A L], 45
FNESL R R A BNV B 55 A7 3843 A2 AR I a5 TR b RN b | g2 X307 3 B Jom i ¢ €2 o
2, N T RIE R, $2 M AE g 55 B WAl =F B R AR MR b AT TRE S, s bk O, 857 F AR AR
XA,

B3 FEHETESEEESS

Fig.3  Overall connectivity score under different granularities
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Fig.4 Identification of ecological sources in Fuhe River Basin and comparison with ecological protection red line

332 AAPER S SBEERXR

WFFE TR R AT AR 2 B A A ) FL R R [R5 R 5 25 BELD T i AT 8 0 040 4%, e Ui v — 2
A A BERS S, WNE] 8 B o PN AR R AT e Xk 19 &b, B R R 167.09km® , Ho AR R 2 A~ B
X350 I 1 X 47.81km? , /i L 28.62% , 4 £ H. 37.60km?, 1 [t 22.50% , 1 g = H AR/, HA 0.78km?,
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Fig.5 Single—factor resistance surface and comprehensive resistance surface in Fuhe River Basin
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3.3.3 AW SR S BEXEK
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FHHTC T 7k M BTk F A% B AT R R 5 R
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Fig.6  Spatial distribution of ecological security pattern in Fuhe

River Basin
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Fig.7

Spatial distribution of ecological pinchpoints and ecological current density in Fuhe River Basin
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Table 6 Key areas to be restored for ecological protection in Fuhe River Basin
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