5538 B 3 W) E &~ £ Eild Vol.38,No.3
2018 4F 2 A ACTA ECOLOGICA SINICA Feb.,2018

DOI; 10.5846/5txb201612232653
Bk, A ate JEFE, WA , 45— T DU ST I 46 A3l i A A A 2k S T vk AR 25244, 2018,38(3) :800-81 1.

Li B, He JH, QuS, Huang J L, Li Y H.A method of delimiting urban ecological red line protection area based on bayesian network.Acta Ecologica Sinica,
2018,38(3) :800-811.

BTN MENEHESIELINET A

oo Tt R R EBRA, F
1 RLKFEFHR SRR, R 430079

2 RIUKE I B R A E WE A LT E, : 430079

3 PR M 222k, i 430079

T SRR R R A S 4 DRI A e AR I RPN AR S DR P Z (P I R D5k A A SRR S A e i R
FE TR Z AT AR AT AT, 200 LR AR AR RS , B ST e e R AR L bl , S B S A 22w i 5, A A L
LA BORAYE . TELES TR S ML S AR A R A0 A AT B R A5 R B Al b 48 B 7 D i J0r o 286 g vl A= 25 21 2 &)
FETTE I ASRIN T WSS IX B E 1 A3 AR o RIE SRR i T7 AT & SR N T 0 A J 11 e 3 A0 A 285 P b 2 ) A
TR, R A TR E HAE SRS B (B i IX U A LLZR SUPRAIE 1 AR AR 204 s [B) B T4 M S it . 5 1% 8 A2 A8 PPN 7 s AR Ee, DL
$07 000 28 ALK R T 12 B S SR, T AR ST AR A LR E T IR AR BE S B R

KRR LRSI DU R 2% s 2 (Rl L1k ; e T ik

A method of delimiting urban ecological red line protection area based on bayesian
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Abstract; Delimiting ecological red lines is the key to answering spatial-allocation questions for land resources. At present,
most studies on the delimitation of ecological red lines have been based on the evaluation of suitability conditions of
ecological land, without considering the process of historical change. Therefore, it cannot be guaranteed that the zoning
results will adapt to the trends in ecological land change in the area, leading to frequent designation and adjustment of
ecological red lines. In this study, to guarantee the stability of ecological red lines, we examined a delimitation method for
ecological red lines based on a Bayesian network model, which included both factors concerning ecological suitability
conditions and dynamic change of the land. Next, the proposed model was applied to E-Zhou, a city near the mid-reaches of
the Yangtze River. In this proposed model, ecological suitability factors, which represented the quality of the ecological
land, and dynamic change factors, which illustrated the history of the ecological land, were obtained. Using the ecological
land potential value as the target variable, we defined the structure of the network using expert knowledge. The Bayesian
network was trained by the maximum likelihood method with 20000 random sample points. The results showed that only
65.5% of ecological land remained stable from 2004 to 2013 in E-Zhou City. For the two dynamic factors, the influence of

farmland occupancy was the greatest, and accounted for 43.6% , whereas the influence of urban encroachment accounted for
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10.2%. The results of the sensitivity analysis also indicated that farmland occupancy had the greatest influence on the
potential value of the ecological land, with the highest variance reduction of 29.5%, followed by eco-environmental
sensitivity, and the importance of ecosystem services, which exhibited variance reductions of 8.55% and 1.84%,
respectively. The variance reductions for the distance to a water body and the ecological protection of a forest were greater
than that of the distance to a road or a railway, change in traffic facilities, and urban construction, which all had little effect
on the ecological land potential. A causal link between influence factors and the target variable was obtained during
backward propagation in diagnostic analysis. Under the condition that the value of ecological land potential was “yes” , the
probability of the “extremely important” factors of ecosystem services and water conservation increased by 6% and 2.7%,
respectively. This indicated that the contributions of ecosystem service values of a forest ecosystem and aquatic ecosystem
increased. Furthermore, the probabilities of “highly sensitive” and “extremely sensitive” factors of ecological sensitivity
decreased by 13.4% and 1.8%, respectively. This verified the improvement of the natural condition of the land by ecological
land protection. Then, using the values for the ecological suitability factors in 2013, we obtain the relative potential value of
each ecological land parcel as the ecological red lines through forward reasoning of the trained network, and delimiting
ecological land with the potential value of the target variable. The results showed that this delimiting method worked in
accordance with the trends in urban development in the area and spatial distribution of ecological land in E-Zhou City. This
method can improve the stability of ecosystem services, as well as ensure the quantity and quality of ecological red lines.

This new and effective model could serve as a support for other cities.

Key Words: ecological red line; Bayesian network ; spatial optimization; delimiting model
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Table 2 Discretization and classification of variables
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PEEK A S Distance to railway /m TS A <5000 5000—15000  15000—30000 =30000
HE /BRI ES Distance to road /m RS <1000 1000—2000  2000—4000 =4000
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Table 3 Sensitivity to target variable

G eS| R TR J5 2458/ %
Types of the variable Variable Variance reduction
AT A T Bl ki 1 29.5
Indices of land change A 0.62
AT AR T A AT IR 8.55
Indices of ecological suitability H: 25 IR 55 D g A 1.84
HREAK B B 0.40
ISR B g 2 0.26
W RAR 0.24
A 0.24
HE A AN 1 bR R S 0.14
R 0.07
KB WK 0.06
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