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Abstract: In this study, we analyzed the spatio-temporal pattern changes and the dynamic mechanism of evolution as a
warning index of forest ecological security, to provide a theoretical reference for decision-making in forestry ecological
security in Beijing. This study focused on the establishment of an index system as a warning for forestry ecological security.
By analyzing spatio-temporal differences from 2009 to 2015 through SD models, a prediction of the evolutionary trend for the
ecological security of the forest from 2015 to 2030 was made. The results indicate that: (1) Forestry ecological security will
improve from 2009 to 2030 overall. The warning index decreased slightly from 2009 to 2015, but will increase from 2016 to
2030 as predicted. (2) The early warning index decreased significantly in all the five counties and districts, with the
Haidian District presenting the sharpest drop. From 2016 to 2030, with the exception of Haidian District, a slight increase
can be seen, which shows that ecological security has improved. However, early warnings in the Shijingshan District are still

at high levels, and the Haidian and Chaoyang Districts have a severe warning. (3) Spatially, the early warning index
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demonstrates an upward trend from city function extension zones to new urban development zones followed by ecological
conservation zones, and the low index range increasingly expands with urbanization. The security conditions in ecological
conservation zones are much better than those in other areas. The early warning index has improved in new urban
development zones but has declined in some parts as a function of the extension zone. (4) The spatio-temporal evolution
features of the early warning index of forest ecological security in Beijing are significantly affected by many factors, such as
forestry resources, social economy, natural environment, and forestry policy, which results in the periodicity and the

regional differences of the evolution of forest ecological security.
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Fig.1 The causal feedback flowchart of simulation warning model for forest ecological security system
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Fig.2 Parameter correction test for 2009—2015
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Table 1 The evaluation index of forest ecological security in Beijing

. T 2 e AR e
e e Index name ( Unit) Formula Direction ~ Weight
e AR AE RS FRMRFWE(BL)  C1 ARMRIWEIT &R (%) FRARA 8] T AL FRAR T BLX 100% 0.0530
LRV (AL) C2 FRIMCRARIR B4 ( %) SRARRR A MR L X 100% 0.0992
FES assessment C3 AME T (%) AR BY + 98 45 15 Fx 100% 0.1203
in Beijing( A1) C4 BT TR R ZRARE Bl (m®/hm?) R E B/ 4 Hb i 2 i AR 0.1334
C5 A ARILTE (%) N 3T BRI B X 100% 0.0418
C6 Molk 58 A% HE S K (7 70/hm? ) Wholl 58 BSR40/ ZRAK R 0.0523
SR (B2) €7 ARG 46 50(%) TR M AR - R TR B 100% 0.0675
€8 NH#E ( N/hm?) A M AR SR A0+ M i A TR 0.0698
C9 BALI AL GDP ( J1 70/hm?) LK A= 7 R - i 2 T AR 0.0845
C10 &5 F 485 (%) iﬁé’;ﬂwfg‘ﬁ‘ K 7 B 0.0488
ClI BN ZRARE AL T (A /hm?)  HLIXON F R AR AR 0.0904
ci2 A7 GDP Tl 75 Y G B o8 4% b v Gy B o0 s AR e/ 1l XA 77 A 0.0390
PR %) % 100%
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Cl16 Z BT FE%( %) AR TR LB R AE/365%100% 0.0347
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Table 2 The division of the forest ecological security early warning degree in Beijing
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Fig.3 The change trend of early warning index of forest ecological security of Beijing in 2000—2030
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Table 3 The early warning index and its warning grade of forest ecological security in sub-districts of Beijing

I\ HE ) HE Y] Y

Yo 2009 wam;fgmde 2015 wamilfgmde 2030 wamifgmde
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Function extension zone Ll 0.3714 Il 0.3377 I 0.3849 I
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Fig.4 Spatial pattern of the early warning index of forest ecological security in Beijing
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