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Spatial differentiation characteristics of ecological security in Fuxian Lake basin

based on SDR model
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Abstract: As an importantly strategic water resource reserve area in China, Fuxian Lake basin plays an important role in
ecological security. This study takes the watershed as the research object, adopts the State-Hidden-Response (SDR) model ,
exploratory spatial analysis method, and analyzes the spatial differentiation characteristics of ecological security from 1987 to
2020 based on grid scale. The results indicate that: (1) Spatial difference of ecological security in Fuxian Lake basin is

obvious. The ecological security status is mainly moderate security ( Grade IV) and high security ( Grade V), which are
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mainly distributed around the basin. Ecological insecurity ( Grade 1), relatively insecurity ( Grade II) , and critical security
(Grade IIT) are concentrated in the densely populated agricultural areas on the north and south banks of the basin and the
middle of the east bank. (2) The spatial agglomeration effect of ecological security in the study area is obvious overall
spatial autocorrelation coefficient is high and rises gradually. The agglomeration effect is enhanced, which is mainly high
(HH) and low (LL). The HH area is concentrated in the northwest, southeast, and central areas of the west bank of the
basin. The LL area is distributed in the densely populated areas on the north bank of the basin and the agricultural areas on
the south bank. (3) The spatial differentiation of ecological security in the study area is obvious in different land use types,
slopes and population densities. Ecological insecurity ( Grade 1) is mainly distributed in construction land, ecological
insecurity ( Grade II) and ecological critical security ( Grade III) are mainly distributed in cultivated land, and ecological
medium security (IV) and high security (V) are mainly distributed in forest land. Ecological security has obvious
differentiation characteristics with slope and population density respectively. With the increase of slope, the level of

ecological security is high, the population density is larger, and the quality of ecological security is lower.

Key Words: ecological security evaluation; grid scale; SDR model; Fuxian Lake Basin; spatial differentiation
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Table 1 Remote sensing data in the study area
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2728720 21 (1m)
2728721
2728446 2017-10-31 GF-2 PMS2
2728433
2728431
5307893 2020-12-13 GF-2 PMSI
5307897
5307899
5307732 2020-12-13 GF-2 PMS2
5307737
5307739

2 WRAE

2.1 AET SDR HEAEKIARIE T PFMr 8 bR A &

FEFRAR 2 250 A PR Y AL 5 U0 32 2 SDR HE SR AL (1) 0 347 1 1T LB g Wby R £ 7 A 25 22
s8] S5 T B Hoas ) 22 S i L L AR EAE S IS AT T AR 2 BRI 32.5% , MUK A= 252
AR A A2 4 T O B AR b, S5 T AR S0 AR AR TR ) R T B A S AR R TR R
PSR PR AT ATE R DX B FE AR B U U R S E 5 IX A A5 2 PPN 4R BRI R . SDR KA
HEITEPAMA R T2 3 HENZ CIRAS FRUR i) 36 16 D EERAEER, AR TR bR PE B (2% 2) oAk
SARTR R NZEIHFE A SR G IR SR A 25505 B9 N SC A S PRI I, BB AR AR 18 /5 72 A T 400
B RGARET Wby 51 K Hp 25 2 A TR A R, 0 07 415 s BRIV I 368 3 4 7 e 18 A BBOSRE B b R e X 2
ASIBHUR AR, FEBEE SRR R R R K AR R KRR K AR A B SRIBAR b (B HE R T A
BRZ A DR N St P18 7 St 5K T RS T T DR s | e A & BRI ) 7 Aok R A5 IR A vl
AR, el s T BT , RRoR 0 SR i S SOCR BV, JCANR MK, BE87 1 Al RETER]
I3 o A AR PR SR AR K R IR A9 5iR E  JE ek A VR RE NP M T AR B RE ) FE 3t 47 5 HE s K HE TR
ANy IR TS G55 B [ S WK BT, HEUCR ) SPSS 3R PF53#T 17 33 AR T] 16 TR bR A AR G 25 R 3=
B TR — U2 N B T BRI 2 op Do (SO ZREMEIRE0) 5 D7 (RS RGN ) RIS ER R HA

http ; //www.ecologica.cn



22 1§ B2 25 HT SDR MR FFEALI bk Ak 25 2 4228 (0] 4r FARFAE IR 5T 9531

BV FEARIAHOCHEL /N T 0.9, A LAY A B2 25 18 DI 70 W0 2 AR PR AR BE 5 A A R e vk BB ) il S W HE
MR XA A 2 IR AR SOFRAIBR (R 2) 6

F2 RUWMTEEESRZETFNIERER
Table 2 Ecological security assessment indicators in Fuxian Lake Basin
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Table 3 Ecological security classification standard in Fuxian Lake Basin
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Fig.2 Distribution of ecological security levels in Fuxian Lake Basin from 1987 to 2020
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Fig.3 Moran scatter plot of ecological security in Fuxian Lake Basin from 1987 to 2020
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Fig.4 LISA cluster map of ecological security in Fuxian Lake Basin from 1987 to 2020
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Fig.5 Correlation analysis between ecological security level and land use in Fuxian Lake Basin
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