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Abstract: The plateau lake basin is an important carrier of human activities in the plateau area, which has the
characteristics of high ecological value and high vulnerability. However, with the acceleration of urbanization and
industrialization in the plateau lake basin, the lake area is shrinking, the pollution is increasing, and the ecological
environment of the basin is seriously damaged, causing a series of ecological and environmental problems, such as soil
erosion, water pollution, wetland degradation and habitat quality decline. It is urgent to carry out ecological restoration to

balance the relationship between economic development and ecological environment protection. Diagnosing and restoring

EEWE HE QRPN (41761109) ; [H5 A KB4 YN H (42061052) ; 2022 P2 HELA BT A A 55 32 3605 H (28 X
W F AT (222622203

15 B #7:2022- 12-28; R F3 B H1:2023-04- 13

# W IHAEH Corresponding author. E-mail ; xqzhao@ ynu.edu.cn

http ://www.ecologica.cn



6144 xR 43 %

priority areas for ecological restoration based on holistic protection and systematic governance thinking, is a critical method
for the scientific and orderly promotion of territorial space ecological protection and restoration. Based on this, the study took
Dianchi Lake Basin, a typical plateau lake basin, as an example. The human footprint and landscape ecological risk model
were used to quantitatively evaluate the negative interference of ecosystem, and the ecological network of the watershed was
constructed by minimum cumulative resistance model and the circuit theory. The key areas with high negative interference in
the ecological network were extracted as priority areas for ecological restoration and the targeted restoration measures were
proposed. The results showed that: (1) the overall human disturbance and ecological risk in the Dianchi Lake Basin were
high. The human disturbance was distributed in a core—periphery decreasing circle, and the medium and high ecological
risks occupied most of the areas. Human traffic network had greatly expanded the intensity and depth of human disturbance
and ecological risk. (2) The characteristics of regional ecological network were consistent with the typical lake ecological
network. A total of 38 ecological corridors were distributed radially or circularly, connecting 23 ecological sources in the two
ecological spaces of lake and mountain areas to ensure regionally ecological security. (3) The study extracted a total of
73.83 km” priority areas for ecological source restoration, 26.97 km” priority areas for ecological corridor restoration, and 31
priority areas for ecological pinch restoration. According to the typical problems and spatial distribution characteristics of
different ecological restoration priority areas, a restoration strategy combining point, line and surface was proposed. The
research results would help to provide some scientific reference for the identification of priority areas for ecological

restoration of territorial space and the improvement of overall ecosystem restoration in plateau lake basin.

Key Words: Minimum Cumulative Resistance model; circuit theory; landscape ecological risk; human disturbance;

ecological restoration priority area; plateau lake basin

Bt Tl A AR A I R A2 e, K0 2l iy b A o 9 ] s (] 1) 2 0l g ) X A S R e
F AT RER THE H 2R ) A or A2 R G R [ b 2s AR S B 5 e E . I i e
] 2% I 4 T B LB 4, HOBT/R B A 1 T AR 2, T I 4t 2 T 2 14 A S T AR AR 45 IR R Xl
TAEPRBIREFL | Tl A A v 2240000 i 38 P 2 1) 19 5 BRI A5 R 3 7R 5 | K — R 91 A 25 A 35 1 e ) [
7 R T A SSOUL I A B SOOI SRR AL ], A A EREE A B RE 7 KRR , i
S ASIAEE AL, P E R 203 DT R R

BE AT 25 0 B T dul A 2 DR 5 e SO A R s ) B L D ] 2 i) A 254 B R st 40 3 [
ARSI B R DG E S ] s i AR 2S48 B R X ] b s T b 2 BURLR AR Y A S R SR R R
FRTIOT A B AR SE XN R A S T R AR | A2 U™ R AT R A B X, AR IR B AR S A
PRI, P m RS R G TR AR T SR B B s ) AR S ek BT, CE MAESBE R
ZHEPTEE Y L R T I —ER  REVES B R RIEOR B RO A,
P I8 T SO AR 25 2 e 1 I 23 A1 AR B BBl O B S i, FE B e b, [ s A 2 i A
DI 4 O 22 B TP T AR R i DX 3 R T A IO Sk v BRI DA A A X OGN A
TEAESBEMEX I I, 25 BA ST A THAM " AT A S R G R IR S T
WHPA YRR LSRR AL YA L AE N RE S, (B RS T ZAE R T S A B 2 e
DXAYHERRIEA TR, ik 5 AR R GE FIE I BE LA DU THE B S AL e X A R

VLT A 302 G T v DA VY A A A R AN L P T A A 0020 AR VT RV T = ROK R A K 04
W EPR RV LW A A2 A Sl — Il e R R T X T A AR S, AU
ZHAEENESRLS, MR A ERAT o LA, MBI, EOb R BA s A X
B S IETZ BU RS A B B A S IREENESS BRI . AR A T I
] b2 (] AR B R T A RAT RS | e A BT 3l e i N F SR TR 2 6 e . 25 T 0, T 5 LA 7 J5

http ; //www.ecologica.cn



/]

15 1 ) e A e SR A I ] 2 ) A B A S X2 W S B S W5 6145

HWFFEIX, 255 ARSI S PIR RS 45 B A S HEEE AL TS A S KB AL | 32U 2518
SR, IR B 0 A A DR I S S, LAY DA S0 il ] 4 s e) AR B R S M E 2 %

1 FAREEGRSHERIE

1.1 BT XA

B RSN T AT ARES (102 °© 29" E —103°1' E,24°28’ N—25°28'N) , M 3013.49km*( &l 1) ;
T2 DX PR 5 S RS, 4 4F TR0 W 5 s DAL s R L ) 23 5 s EAR A, TR R TR Y R M
DX e R 1) e SRR KN  TE IR K DR IR K T A0 RS PREE S5 Dy T A HE s R, TEA AT I
TR I U T PR T A O T TR 2% ik, N 1 0 R R T 5 85 A, S AR S AR P R R J 7 I
R IXIE 2 —  ZXIBNEN 2= TR Il | 285 Rt 25 & i 45 Jc i BRI i X, i i s AR S B 2 A
SE X F B [ 2 AR SR IE R BR I X & 0 SR AR eV & B HA BRI X,

>z

HEX S

B G
I HRE
0 250 km — ﬁﬁllﬁﬁ[ﬁﬁl
[ Bt
I s ] ?;E{fﬁi&
— ML [ |
.
1 kik
S0 20 km ] #i

B 1 EtiRE XA E
Fig.1 Location map of the Dianchi Lake Basin

1.2 Hdlka

BFFE R = B AR AR Sk B A A T R SCAR 25 2 B (5 1), Bl it a] Sl 2020 4
S XK B AR b | T VRS R SRR AR 5 2 R P S R 43k i b R FE bR
Hi KR BEHL S R N 88.32% , FETRIEE UL R HUBEHAN L BEHUR B S 4R | &
FEFRE SO 1 | PN 3R A8 BOR AR S R RN 3% Sk | B 2 22 90m Ay e fIE S UL BE /DN, RLIZEE B 7K
AR RS B AR A SO 23 [R5 BER RUEE | AR RS — 540 CGCS2000_3_Degree_GK_Zone_34,

2 MRAE

2.1 EET KRB N TN
57 (Human Footprint, HF ) 2 M AE 25560 £ BE DAl AZE T-H0x ki o 21 25 R G s i i) o A #1078

http ; //www.ecologica.cn



6146 xR 43 4

FL ORGP ORI A 25 S S 20T th A9 B0 2 B BT U AR R iR R 4R 25 R 5 X 11 DX SRR fiE

SRR AT P PRI B | R RIS S S SR AR S5, L 90m 1Y 4 [H] 3 B ARy
AR, A NZETH S AR S R G T TR AT
HII = pop+landuse+nightlight+access (1)
HII-HII
HF=—"—— (2)

HIImax_HIImin
A, pop AT EE EFEEL, landuse A 1 Hu A FHSZ 48 5, nightlight B2 [H] KT GHE 5L, access S 3C il &2 MR 4L,
HF S K25 HIT o AZSR 045 %0 ( Human Influence Index) ,HIT 5 HIT, . 4351 0 HF 5T X P9 RS20 45 %0
) e KA 5 e/ IMEL,

1 HEEEXR
Table 1 Data list

B2 Data type Bl FI& Data usage BAEIIR Data source
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Table 2 Resistance factor and weight in the study area

L AT WE BV gy 7 WE b st
Resistance factor Weight  Index Resistance || p - istance factor Weight  Index Resistance
value value

b A 0.57 it 10 14/ m 0.06 <1950 10

Land use type Hih 20 Elevation 1950—2100 30
Hi b 40 2100—2250 50
IS 60 2250—2450 70
AL 80 >2450 100
A b 100 R B 0.11 0—0.25 100

Y/ (°) 0.26 0—5 10 Vegetation coverage 0.25—0.5 70

Slope 5—15 30 0.5—0.65 50
15—25 50 0.65—0.85 30
2535 70 0.85—1 10
>35 100
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Table 3 Diagnostic principles and methods of ecological restoration priority areas
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Ecological restoration priority area Diagnosis principle Diagnosis method
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Fig.5 Spatial distribution of priority areas of ecological source restoration and corridor restoration
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Fig.6 Spatial distribution of priority areas for restoration of ecological points
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