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Lake conservation and utilization based on ecological suitability analysis. a case study of
Lake Futou in Hubei Province
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Abstract; For the health of lake ecosystem and sustainable utilization of lake resources, it is necessary to manage the lake ecological
suitability based on the lake-specific environmental conditions. Lake ecological suitability analysis can quantify the ecological function
partitions, which can provide scientific foundation for rational utilization of lake resources and ecosystem management. Based on eco-
logical investigation of the lake environment, ecological suitability in Lake Futou has been evaluated by selecting regional representa-
tive factors such as water quality, biological and man-made interference factors, utilizing GIS technology and using the model of
multi-factor summation with different evaluation grade and weights. According to results of suitability evaluation for each region and
the lake’s ecological environment protection requirements, the spatial area of Lake Futou can be divided into extremely suitable re-
gion, highly suitable region, moderate suitable region, weak suitable region and non-suitable region. The area of each region is about
12.04% , 24.81% , 49.65% , 9.58% and 3.92% of total area of Lake Futou, respectively. For the purpose of the protection and
ecologically sustainable development of fisheries, the extremely and highly suitable regions are suitable for ecological aquaculture, and
the moderate, wake and non-suitable regions must be restored to normal conditions from the present damaged ecosystem.
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Tab. 1 Suitability grading of each sampling site in Lake Futou

WS

g fetr WA -
ISR ISR R B IR L TR

K 5 DO/ (mg/L) =7.5 7.5~6.0 6.0~5.0 5.0~3.0 3.0~2.0
CODy,/(mg/L)  0~2.0 2.0~4.0 4.0~15 15 ~20 20 ~30

TN/ (mg/L) <0.2 0.2~0.5 0.5~1.0 1.0~1.5 1.5~2.0
TP/ (mg/L) <0.01 0.01 ~0.025 0.025 ~0.05 0.05~0.10 0.10 ~0.20

pH 6.8~7.2 6.2~6.8, 5.6~6.2, 5.0~5.6, 4.4~5.0,

7.2~7.8 7.8 ~8.4 8.4~9.0 9.0~9.6

whE 0~7 7~14 14 ~21 21 ~28 28 ~35

ik FEBE 35 B/ % =50 50 ~40 40 ~30 30~20 <20
FEYIFSE (P =5 4~5 3~4 2~3 1~2

AT BEATIE T 2/km >1 1~0.7 0.7~0.4 0.4~0.1 <0.1
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M FR I RS (3R 2) KA A F, PRI RRSE o5 B PR 1 B SR RO, X ) B2 ke 32 A
FLH AR F, =0.46 X Z —0.01 X Zygy =0.22 X Zyy =0.36 X Zyp +0. 17 X Z,y =0.25 X Zyyy +0.48 x
meﬁr{ +0.52 x Z*gﬁfq% -0.17 x Zﬁﬁ‘ﬁ 5 EK,EJ-LJ){%‘%—H‘EE‘Z% F| ﬁ%*éﬂ‘jd:%?
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Tab. 2 Eigenvalues and contribution of correlation matrix

. (L EERIREEE RECETTREA
w wit UE-JER d E AR wit BN E AR

1 2. 666 29.628 29.628 2.666 29.628 29.628
2 1.630 18.110 47.737 1.630 18.110 47.737
3 1.329 14.765 62.502 1.329 14.765 62.502
4 0.943 10.473 72.975

5 0.739 8.213 81.188

6 0.675 7.496 88.684

7 0.452 5.021 93.705

8 0.379 4.208 97.913

9 0.188 2.087 100. 000
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HEE8 = 0y Fy ik B N TR T (32 3)
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Tab. 3 Eigenvectors of the corresponding characteristic

B DO CODy, TN TP pH WM HEGERE R AlE
1 0.46 -0.01 -0.22 -0.36 0.17 -0.25 0.48 0.52 -0.17
2 0.25 0.65 0.06 0.38  -0.14 0.47 0.32 0.10 0.14
3 0.10 0.01 0.53 -0.34  -0.49 -0.25 0.17 -0.05 0.50

E MM 2 TR EIIE (F, ~ F2) SRR (Zo ~ Zyr ) (0 RIHE IR 045G 1o B 07 B 0 78 3k
WL S PR 2 BT BT R AR O TR SL S5 pH TP MR DO %5 i %2
VPP - LA 5 B WU AM B 0 K/ 5% DR 3 2 25 00 Bl 0 B BE D S % 32 5F
5TR RN TSP 4290 TR IR (% 3) AU AN - AR H T AT B8 0. 61, Forh DO-0. 04
CODy, :0. 185TN:0. 155 TP:0. 10 pH:0. 04 M FE 0. 103 BRI FAUTR &I 0. 29, JEf R IE 0. 14, ML)
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Tab. 4 Results of eco-environmental suitability analysis of sampling sites in Lake Futou

FER DO pH TN TP CODy, ME MR mPRE JUE ZEaEME

1 0.28 0.30 1.05 0.70 1.62 0.9 0.98 0.45 0.7 6.98
2 0.68 0.50 1.05 0.90 1.62 0.9 0.70 0.30 0.3 6.95
3 0.12 0.50 1.05 0.90 1.62 0.7 0.98 0.30 0.5 6.67
4 0.04 0.50 1.05 0.50 1.62 0.3 0.70 0.15 0.5 5.36
5 0.36 0.30 1.05 0.50 1.62 0.7 0.70 0.45 0.7 6.38
6 0.36 0.50 1.05 0.90 1.62 0.7 0.70 0.30 0.7 6.83
7 0.36 0.50 1.05 0.50 1.62 0.7 0.70 0.45 0.3 6.18
8 0.28 0.30 1.05 0.50 1.26 0.5 0.70 0.45 0.7 5.74
9 0.36 0.10 1.35 0.50 1.26 0.7 0.98 0.60 0.1 5.95
10 0.36 0.50 1.35 0.90 1.26 0.5 0.98 0.60 0.5 6.95
11 0.36 0.30 1.05 0.50 1.26 0.5 0.98 0.30 0.9 6.15
12 0.36 0.50 1.05 0.70 1.26 0.7 0.70 0.45 0.3 6.02
13 0.28 0.10 1.35 0.90 1.26 0.7 0.98 0.45 0.9 6.92
14 0.28 0.50 1.35 0.90 1.26 0.5 0.70 0.45 0.5 6.44
15 0.36 0.50 1.35 0.90 1.26 0.7 0.70 0.60 0.5 6.87
16 0.36 0.50 1.35 0.70 1.62 0.7 0.98 0.45 0.3 6.96
17 0.28 0.30 1.35 0.90 1.62 0.7 0.42 0.45 0.3 6.32
18 0.36 0.30 1.35 0.90 0.90 0.7 0.70 0.30 0.5 6.01
19 0.36 0.30 1.35 0.90 1.62 0.7 0.70 0.30 0.5 6.73
20 0.36 0.50 1.35 0.90 1.62 0.7 0.42 0.30 0.3 6.45
21 0.36 0.50 1.35 0.90 1.62 0.9 0.70 0.60 0.5 7.43
22 0.36 0.50 1.35 0.90 1.62 0.7 1.26 0.60 0.5 7.79
23 0.20 0.50 1.35 0.90 1.62 0.7 1.26 0.60 0.5 7.63
24 0.20 0.10 1.05 0.30 1.62 0.7 0.42 0.30 0.1 4.79
25 0.36 0.50 1.35 0.10 1.26 0.1 0.28 0.30 0.1 4.35
26 0.28 0.10 1.35 0.50 1.62 0.7 0.28 0.30 0.3 5.43
27 0.20 0.50 1.35 0.50 1.26 0.7 0.28 0.30 0.7 5.79
28 0.20 0.30 1.35 0.50 1.62 0.7 0.28 0.45 0.7 6.10
29 0.20 0.50 1.05 0.10 1.26 0.7 0.42 0.15 0.1 4.48
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Tab. 5 Results of the ecological suitability analysis in Lake Futou

A AE T BTNEKE S E i AL/ hm? et/ % & T I0)
iEHIX 7.2~8.0 1541.12 12.04 TR PR R
o T X 6.4~7.2 3175.68 24.81 AT WM
PR X 5.6 ~6.4 6355.20 49.65 Vet T AR E
REEHX 4.8~5.6 1226.24 9.58 PRI FEA R
B H X 4.0~4.8 501.76 3.92 HEARE
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