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Land ecological security early-warning based on RBF neural network

— A case of Zhangye in Gansu province

CHEN Ying, KONG Zhe, LU Zheng, WANG Dong, QIU Xiao-na, MIN Wen-jing, YANG Run-ci
( College of Resources and Environment Science, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: For the target area of Zhangye area for research, the land ecological security early warning index system
is established based on PSR model and the relevant data of land use from 2001 to 2012. Using the RBF neural network
model to Zhangye from 2013 to 2017, we predicted the evolution trend of land ecological security in combination with the

analysis of the early warning alert degree of the index and standard for 2001—2017 safety warning condition. The results

showed thatthe land ecological security alert degree of the pressure system for Zhangye from 2001 to 2012 exhibited a ten-

dency of fluctuations rise and alert degree of the state system and response system is on the decline, and the 2013—2017

pressure system shows the pattern of “moderate warning” to “severe warning” , the state system will be maintained in the

“moderate warning” in the level, the response system will be in a state of “no warning” . In 2001—2017, Zhangye alert

degree of the land ecological security will be slightly decreasing, with early warning index in 2013—2017 being about 0.

46 and warning degrees in a state of “moderate warning” .

Keywords: land ecological security; warning; RBF neural network; PSR model; Zhangye City
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Table 1 Index system of land ecological security early warning in Zhangye City

S
1

Hprz HEN = E= EiEL Y E EEL AN e
Target layer Rule layer Factors layer Index layer Weight Index properties
Dy A& /(N km™?
N/ (N km™?) . 0.028 _
Population density/ ( people*km™>)
. Dy AT E R /% oo
C A2 I The natural population growth rate ’
Social and .
economic pressure D; SRR/ % 0.034 -
Urbanization level
D, M2 LT/ % 0.106 )
B, JEJ) Agricultural economy proportion ’
fressure Ds 5B BERET it/ g b =2) 0.00 )
Unit farmland mulch usage '
Do BB 25 6 FT L (k- hm ) 0,036 i
Cy BT Unit farmland pesticides '
Environmental N o )
pressure D, S AL T i/ (kg hm™2) 0.056 _
Unit farmland fertilizer usage
D %’fﬂ%:,ﬁ"_‘_’ ] 17N =
g FARIKEZ KR % 0.123 ~

Natural disasters in the affected area

Dy AXES A E AL (e A1)
Cy T FEFAR 0.036 -

A T Per capita construction land area/(m? person™")
Land resources
FN/S 30 F (2. | -1
EE ff state Dl(]Aing‘#i‘@ [E*/\/( m }\ ) 0.034 "
LT . > -1
Land Per capita arable land area/(m?*person~!)
an
ecological ~ D,,}%&[Zéﬂt%%&%/% 0.038 .
security B, s Cy T HFRHEAR A Built up area greening coverage ’
early Land environment . .
warning State state Dy BB/ % 0.051 +
Forest coverage rate
D]siiﬁ’ﬁ”ﬁﬁ%ﬁ/% 0.056 .
Cs LA FPARDS Land utilization rate ’

Land utilization

Dy AP i ht/ (kg A1)

state 0.039 +
Per capita occupancy of grain/(kg* person~")
Dis A3 GDP/ (T A ™!
s AF . (ot ) § 0.037 +
Co VR GDP per capita/(yuan* person™ ")
Economic response D28 == e/ %
Mo . 0.051 +
Tertiary industry proportion
Dy AU AL K/ (KW hm™2) 0.061 +
B, Wi o C, HEem Agricultural mechanization level '
Response Social response DR AL GDP HLE /% 0.044 .
Environmental protection into a share of GDP ’
Dy A SRR X T FR EL B/ % 0.043 .
Ce BRI 7 Nature reserve area proportion ’
Environmental response Dy =R RBR /%
0.059 +

“r »
Three wastes” treatment rate

TE BRI BT R Y + 7S N IESEAR R PRMELU , R A AR 2 A R REBU N - S O TR RR B ARBOR , AR 22 A R R R $ A
WERIIL 2.2,
Note: The properties of indicators “ + 7 is positive index, index is larger, the more land ecological security, the smaller the warning degree; “ - " is nega-

tive index, index is larger, land ecological security issues more serious; the calculation of index weight as 2.2.
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Table 2 The warning degree of land ecological security and the standard of indicating lamp in Zhangye City

TiH H&FE X [A] Warning degree extent
Ttem [0,0.2] [0.2,0.4] [0.4,0.6] [0.6,0.8] [0.8,1.0]
&z P LES i Cik B
Warning degree No warning Light warning Moderate warning Severe warning Giant warning
FERAT LRI T T HEAT AR
Indicator light Green light Blue light Yellow light Orange light Red light
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Fig.2  The early warning index and warning degree of land ecological security in Zhangye City
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Fig.3 RBF study situation of each land ecological security early-warning subsystem in Zhangye City
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Table 3 Situation of warning degree’ indicator lamp of land

ecological security in Zhangye in 2001—2017
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2009 * A 'S A
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2011 * A ' 2 A
2012 * A ' 2 A
2013 * A ' 2 A
2014 * A 'S A
2015 * A | | A
2016 * L 4 | A
2017 * * | A

I @RFTLAT A RERLT, A RFHAT, @R ELT, MARE
S9N

Note: @on behalf of the red light, Y on behalf of orange light, 4 on
hehalf of the yellow light, @bon behalf of blue light, Bllon behalf of the green
light.
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