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Pre-warning analysis of agricultural ecology security of the
Zhifanggou Valley in the Loess Hilly region
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(1 College of Resource and Environment , Northwest A & F University ,Yangling s Shaanzi 712100, China;2 Institute

of Soil and Water Conservation ,Chinese Academy of Sciences and Ministry of Water Resources,Yangling ,Shaanxi 712100,China)

Abstract:[Objective] The study provided ecology security pre-warning and security construction with
scientific basis in the Loess Hilly region. [Method] Based on analysis of ecological security state and impact
factors of Zhifanggou valley during 70 years and Press-State-Response(PSR) model, pre-warning index sys-
tem of agricultural ecology security was established. AHP and Delphi methools were used to determine in-
dicator weight;integrated value of ecology security was calculated by integrated index method;development
axis was used to explain five models of ecology security pre-warning; ecological security conditions from
1938 to 2005 were quantitatively assessed and developing tendency in 2015 was predicted. [Result] The re-
sults indicated that security condition of the Zhifanggou Valley lay in blue light region and there was no
need for pre-warning in 1938; and the black light region needed pre-warning of deterioration velocity in
1958;and the red light region needed ill condition pre-warning in 1975 and 1985;and in yellow light region
in 1995, it continued to develop in benign state and no need for pre-warning in 2005 and 2015, but with
present development tendency,the author predicts peasants population density will be in pre-warning state

in 2020. [Conclusion) Research results are consistent with concrete condition, and the index system and
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pre-warning models of ecology security can be used in the Loess Hilly region.

Key words: Loess Hilly region;the Zhifanggou Valley;ecological security;cresset model ; pre-warning analysis
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Table 1 Pre-warning index system of agri-ecology security in valley of the Loess Hilly region
HF5)2(O) M) =XQEp) 8IR)2 (D FEARALE (W)
Object layer Criteria layer Index layer Weight
N F1% J&# (A ) Peasants population density 0.034 137
AT (UD AN FEA A T (Ay) Average areas of basic farmland 0.029
Ecological RS [ 7K 5 (A) Average annual precipitation 0.024 773
environment FREC T AL (A ) Ratio of forest and grass areas 0.166 456
(0.395 D BEVE T R B Bt (A5 ) Success ional stages of community 0.042 868
+ 42 B % (As) Soil corrosion modulus 0.097 866
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Pre-warning of agri-
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valley of the
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Social
economy

(0.488 7)
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Table 2 Agri-ecological security integration value of Zhifanggou valley during 70 years
Efy ST T (H Mo T TUEE LA IR TUEE ERERGAE
Year Ecological environment Social economy Integrated function Integrated value
1938 3. 340 808 1. 959 105 0.678 104 5.978 017
1958 0. 825 288 1.495 719 0.116 210 2,437 217
1975 1.107 705 1.576 648 0.219 732 2.904 085
1985 1.592 135 2.067 743 0.284 333 3.944 211
1995 2.529 152 2.390 186 0.657 431 5.576 769
2005 3.066 212 2.860 803 0.938 251 6.865 266
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Table 3

Pre-warning critical value and state of agri-ecological security in the Loess Hilly region
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Fig. 1 1l condition sketch map of ecological security
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Table 4 Pre-warning assessment of main indexe of the Zhifanggou Valley eco-economic system in 2005
. . — N R LR (X P) X N2 R # N
EWMET  EEEE wmEoo SRR LI AR RE#A
! Pre-warning i A A 5 Advantage K AR bR ifE .
Impact Main Present . (X—XP) Change . h . BEOR A
. demarcation . : Cause and disadvant  Standard
factors indexes value . direction Yes or no
line age to human
AN B/
N E| (A + km™2) - _ ANH HE -
Population  Peasants pop- 64.6 80 15.4 Artificial Bad 0 @ No
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NG N4
Ak [H /hm” N S
Cultivated Average are- 0.126 0.1 —+0.026 —+ }\j{/ . ﬁﬁﬁ <0 7 No
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land as of basic
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OB m O . .
, ) ; ERCPN]
/0 ’ 25
e #/ 2 Ratio 68.2 60 +8.2 + Nature and A <0 7 No
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grass areas
1 AR i
0/t e km™? A5 AR i
+ HE Soil ca ) 1700 2 500 —800 + Nature and 4 =0 # No
. . e Good
Soil corrosion artificial
modulus
AR E
7P hE kg . \
: N ti .
Per capita 419.9 393 +26.9 + Artificial Good <0 % No
NP output of
’Hiz{a: (% grain
Social
economy }\ﬂ]?fqﬁl A/
JC verage N NS
annual net 2 395 2 000 +395 + e A 4t <0 % No
. Artificial Good
income of
peasants
gz H h - o
o HEEE UL I
Integrated - 1:10.1 1:6.82 + + Nature and 1 A <0 75 No
. Land use e Good
function artificial
structure
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Table 5 Tendency pre-warning assessment of agri-ecological security of the Zhifanggou Valley
. . B Ay Year ’L% 3
s bt B K
Sort Main indicators ~ ~ Trand of _
1938 1958 1975 1985 1995 2005 change 2015
SRR/ ON » km 2 H
fﬁi%"]il}; km™*) 11.4 26.7 46. 3 50. 4 66 64.6 fl[icjr(ewe 68.3
NG w0 . ‘
Peasants popula- ;ﬂfa/(/\ dkm, ‘)t. . 80 80 80 80 80 80 80
1ion densily Hr;v;irn\mgj‘emdrca on line
A IR 7 e
;i;\;aﬁii state 7 No % No 7 No 7 No 7 No % No 1N§eja£lr % No
_ ) TR
S B A/ hm? ; ©
e Xﬂﬁf;ﬁe 0.1 0,04 0.,0547 0,088  0.16 0112 & Near 0,14
- S steady
Average areas ootk 2
of basic HEHE b i 0.1 0.1 0.1 0.1 0.1 0.1 0.1
[armland Pre*Wﬂrmng demarcallon mne
TR bR
i )T&/{k'“ % No & Yes £ Yes 2 Yes % No % No ’?3@[9? % No
I S FR Pre-warning state own
Ecological - ig %R)ﬁ
environ *K’ﬂ? 1” 76.5 0.43 8.65 24.79 45.63 68.2 oRe 70
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Note: Predicted values in 2015 were calculated by multivariate regression linear model of SPSS12. 0 software.
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