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Abstract; Ecological security is one of the foundations of national security, and is the basis of regional sustainable
development. Regional ecological security includes ecological-environmental security, economic security and social
security. On the basis of the development of the eco-economic system of Zhifanggou Valley in the Loess Hilly Region over 70
years, based on historical research and related literature, and with the Pressure-State-Response ( PSR) model framework as
a foundation, a 3-layer conceptual assessment index system for the agricultural eco-security, which included ecological-
environment, socio-economic, and integrated functions, was established for the Loess Hilly Region. Using the Analytic
Hierarchy Process ( AHP) and an integrating index evaluation method , the Zhifanggou Valley was used as a case study and
its agricultural eco-security status, from 1938 to 2005, was assessed quantitatively. The results showed that its Ecological
Security Integrated Value (ESIV) had a trend of unsafe to safe. The valley was in a relatively safe and a very unsafe state
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in 1938 and 1958, respectively; in an unsafe condition in 1975 and 1985 ; and in a critically safe and a relatively safe state
in 1995 and 2005, respectively. The research results indicated that the agricultural system structure of the Zhifanggou

Valley is still in need of further optimization for realizing agricultural eco-security.

Key Words: the Loess Hilly Region; Zhifanggou Valley; agricultural eco-security; analytic hierarchy process ( AHP) ;
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Table 1 Assessment index system of agricultural eco-security in the Valley for the Loess Hilly Region
BirE(0) HEME(U) WIRE(T) " I E
Object layer Criteria layer Index layer (Wi) Weight
B ERXBBRLAESEZSWM  EBFIR(UL) A DB (Al ) Peasants population density 0.034 137
Assessment of agricultural eco-security ~ Ecological-environment AXgEA & H (A2) Average areas of basic farmland 0.029
in the Valley for the Loess Hilly Region  (0.3951) S HFE 7K B (A3) Average annual precipitation 0.024 773
FRE T FIZR ( A4 ) Ratio of forest and grass areas 0.166 456
BEIE IR BB Bt (AS) Success ional stages of community 0.042 868
T3S (A6) Soil corrosion modulus 0.097 866
2L (12) AT A 3(B1) 0,055 761
Socio-economic Ratio of natural population growth ’
(0.4887) AB¥-A 72 & (B2) Per capita output of grain 0.122 713
ASIEEA(B3) . 0.231 693
Average annual net income of peasants
72 W T ZR (B4 ) Ratio of marketable farm produce 0.03 978
RN BABRRREL(BS)
Engel coefficient of rural residents 0.013 732
RHF3 5\ IR (B6) 0,025 168
Average educational levels of rural labor force ’
LEIMHW(U3) AL s R (CL)
Integrated function Land use structure of agriculture, forestry and 0.060 075
(0.1162) animal husbandry
R HP S (2) 0 012,06
Ratio of per unit area yield of grain production potential ’
Rl = EE(C3)
Proportion of agricultural regional output-input 0.007 431
T B TR ZR (C4 ) Proportion of industrial 0.008 057
and all kinds of sideline to total income of peasants ’
WAL 585 VIR 4 (CS) Corelation 0,028 555

degree of agricultural industrial chain and resources

% [ [A] the same below

2.2 HEHFE
2.2.1 P REE bR AL AL BT

£ 19, B ERUMER, WH —SE IR, 10 BB B B R ™ 88 S IR B MG, X
B AR R BB, TR BT MR SR™ o T WK T8 908 4R 09 R 7 bk, ZEPRA AT,
T BN S E MR AR AT E B ALAL L, A R R B 18 in B R M R B B 40, I3 IR AR H R U — ik

FrvnEibAb .,

A VR B SCRITR, 25 U T ARE™ 2 (1) BR ATl A 7 58 B A7 18 LA R E bR, 40 - A3
R 8 B{ES 5 BV 4 FIE R Bn e A BB R RER R 2% B e, KA 37 30 h A ZH T FRp
BEZEBIEN2ERRE, % (2) R ERXKNESHREREIARE, WADBEEZKESEERE
8, B/MES% RER A FHRK B R/MESHZ LR —H, F; (3) KIbiniE; (4) FHEMRE A A&
DETFROE, W0 - FAR A L S S FRE A R E R E . RIEU LAREFH S S LT, &8 10 7
EROBN, BRAHE T SN EHESKEREEE (R 2) , A A RFEHEEMETT (R 3) .
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=3 IGIRIRIE 1938 ~ 2005 FEEIBFTHE
Table 3 Index score of the Zhifanggou Valley from 1938 to 2005

Sy Al A2 A3 A4 AS A6 B1 B2 B3 B4 B5 B6 Cl1 C2 C3 C4 (0]
1938 9 5 5 9 9 9 1 9 3 1 1 2 9 3 1 1 3
1958 9 3 5 1 1 1 1 9 1 1 1 2 1 1 1 1 1
1975 9 3 4 2 2 2 2 9 1 1 1 3 2 1 3 1 2
1985 8 5 5 3 6 3 4 8 3 1 2 4 2 1 4 1 4
1995 7 8 3 6 7 7 2 7 5 3 3 4 6 3 6 2 7
2005 7 7 5 8 9 8 1 8 6 6 5 5 9 8 6 7 7

WA (i=1,2,,17) Jgf8kr4E; B;(j=1,2,3,4,5,6, 4> B 19381958 19751985 ,1995 2005 4 ) Hg4F
5.
R A (1) AR IEHEE
P, =W,;xS, (1)
K, PoAStenE—ME, Wi AEI8IE , S, AT4HE , FIA A (1) X4 TR fe b R 16 S 17 H —
1eabl, R N%K 4,

F4 LKEAFE 1938 ~2005 ERIVESZETMREHRA—LE
Table 4 Unitary data of assessment indexes for agricultural eco-security of the Zhifanggou Valley from 1938 to 2005
BIEFRIT—AL{E Unitary data of indexes

i 1938 1958 1975 1985 1995 2005
Al 0.307 233 0.307 233 0.307 233 0.273 096 0.238 959 0.238 959
A2 0.145 0.087 0.087 0.145 0.232 0.203

A3 0. 123 865 0.123 865 0. 099 092 0. 123 865 0.074 319 0. 123 865
A4 1.498 104 0.166 456 0.332 912 0.499 368 0.998 736 1.331 648
A5 0.385 812 0.042 868 0.085 736 0.257 208 0.300 076 0.385 812
A6 0. 880 794 0.097 866 0.195 732 0.293 598 0.685 062 0.782 928
B1 0. 055 761 0.055 761 0.111 522 0.223 044 0.111 522 0.055 761
B2 1.104 417 1.104 417 1.104 417 0.981 704 0.858 991 0.981 704
B3 0.695 079 0.231 693 0.231 693 0.695 079 1. 158 465 1.390 158
B4 0.039 78 0.039 78 0.039 78 0.039 78 0.119 34 0.238 68
B5 0.013 732 0.013 732 0.013 732 0.027 464 0.041 196 0. 068 66
B6 0. 050336 0.050 336 0. 075 504 0.100 672 0.100 672 0.125 84
Cl 0.540 675 0.060 075 0.120 15 0.120 15 0.360 45 0.540 675
C2 0.036 186 0.012 062 0.012 062 0.012 062 0.036 186 0. 096 496
C3 0.007 431 0.007 431 0.022 293 0.029 724 0.044 586 0.044 586
C4 0.008 057 0.008 057 0. 008 057 0.008 057 0.016 114 0. 056 399
C5 0.085 755 0.028 585 0.057 17 0.114 34 0.200 095 0.200 095

2.2.2 EFREENITE
EBREFITRKELAN(2)
ESIV, = iW,. x P; (2)
X ESIV; NAESREEGHE, PoASERH—E,
BEAR(2) ,HEBHELERX R AESTELE(ES),
2.3 ABZEBEKRE
HERZEFNFRARIS RN T MM AT LT REA FEE G BAESZ 2R I/NHT I,
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RRESHEER PSR ERNLES X REER L2 H MR

®5 RKGARERVESTRSME
Table 5 The values of agricultural eco-security of the Zhifanggou Valley

Xl EBIBIME ML TFOIsRE SEMBE ERELGEE
Year Ecological-environment Socio-economic Integrated function ESIV
1938 3.340 808 1.959 105 0.678 104 5.978 017
1958 0.825 288 1.495 719 0.116 21 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

T BRI E AR HR b 2 ENSMEXBI ™ B T 5 RREME R L B KR AR
LI EHATE(FK 6) , KB B BEETEEy[0.00,9.00]

®6 THREFREGAENLE
Table 6 Assessment grade and standardized value

Ziﬁffﬁed value L0231 (2.5,4] (4,5.6] (5.6,7.5] (71.5,9]
PN R Grade I I m v A

TR RS State SE4; Very bad 32 Worse —Jf% Normal B #F Nice B 4E Perfect
EBREE BAEE BAERLE I R &2 BEe 4

Safety degree Very unsafe Unsafe Critical safe Relatively safe Safe

3 AT
3.1 ZLHTARIR 1938 ~2005 4FA L 2T
IER 5 FHHIE T0a RANRFMM IR B (E 1) o

(1) &SI S H 8 —— OSBRI
Hige 5 RO 1 T, 465 MR A AR I T W L T Giaenin
TR, 1938 FUMBESRELTARTH |, | -~ Oksweask
R, 25 AT R R TR B C
1938 4EH9 3. 341 FHEF 1958 4E[0 0. 825, X JiMzEx & [
20 ], \KEBMAESHER RN AR 2ENE, & ¢ 4
BAE A ERERINT 1.4 /%, \WEAKAEREET § 3t
B RISHONKCT 38.1% MREMBH KN 76.5% T % 2|
BB 0. 43% , 1938 4F + 3% 2 P A $ /b F 1000 v/ L
(km™a) , T 1958 4F Eiftszt 20000t/ (km™a) ; A 20 42 ‘ : . | .

60 4RI o , 76 AT 220 X PR P9 48 1 A R BUR 19 5 " st 19;% Yel:r“ 1995 2005
ST, BEEARE, RREFEREA, K EH R

FERER LR HRILOR, KRB NEREGE B 1 1938 ~ 1958 EALEA A R A 2Bk
VEHRR RIEIX (1999 4E X e T “IBHERARE” T/, Fig. 1 Dynamios of agricutural eco-security in the Zhifanggou Valley
BRBAEREK RALWA THE K, 2005 FH R fom 1938 102005

#E? %(—FF%T 42.6% ,+ i% @ B ﬁ %(—FF%, i % %ﬁ!jﬁ%’ gi;::gical-envimnment; @ Socio-economic; (@) Integrated function;

BENI, 45 B 151 Fighn 2] 64 1 263 . EATH
5, BRrAESHEILTBEREN B
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HEGHFUIRRMESD T TRE-FIFH 38, A 1938 4Ef 1.959 TRER] 1958 4519 1. 496, X FEZUTHEZR
SR NOURWOES , A7 0 F e, A SRR 5, B ™ 763X 20a [B FRET 3.48 . AL 20 #4260
FERTHE SR F IREERE BT, B 2005 £ 34 F) 2. 861, 5 1958 AR M LR T 2 £, KT 1938 45K
F, EREHETRY REEHRRFEIL,

(3) &raThReE

MER B TIRRER 24T , B SeIi N3 hn, 1938 472 0. 678, T 3 1958 4238 0. 116, 3% FERH KR
TEIE, A N, AR AR OB 2 R , ARARA LU= B SR 3, by 1:3. 83:1. 89 8% 1:0.01:0. 7, A\ 60 4E4X
TG, e DhRE(E R 1R [ 71, 3] 2005 4F 2 0.938, b 1958 4R80T 7 1%, B T 1938 45 KF , FRIFHBK R
WERRER, 0 EERN—RINEERT S, RREOEFPRERER, BB SR ER, | 1938 5 H—FkR
& JE 2 H AT ED & Ol AR Sk 7k Bondl R L R R S5 H S 24E, TRDY RS
hn, FEAO L 8 SR IREM R R B S VA , A SRR SR e K,
3.2 ERREEEN

HiZR 6 FIIE 1 SR . FEE ARSI R RE M S AT IR EM S5 IRER RN, TR 25 aHE
RERBEZNL, EHEBFEIETRERATSE, 1938 FRRBRIVAESZLLTREZLSRE, AOE
B/ R , KR TE L, AR BN B AU PR R B AR AR 7205 3, AR & 1638. 3kg, A 75
HAEBRE. WHAESHENRERTHCEFIRE. a0k E, X—ERF 4 YRS LB,
1958 4AEARE ARG R EARE) 0. 4% , =R SRR AL, RARGL LL B ™ B 55 38, SRR = B R HE T %,
H— RPN MEBFH S, AR L LEAE S 1938 £ LB T 3. 541, RV AERZERA BBERE
AEABA R A 1975.1985 SERWATE T REA TARERE N, LSBT IRER T AR IIRE(E.
SATIREE, HASREGAEHR T 1958 £ (8T 1938 4, 1995 FEAKTIRUBERATHSLTFIIME
{EZR A TIREMH, 2005 SFAE B RELAEH ETHF] 6.865, Lk 1958 4F38HN T 4. 428, /T 1938 4F /K, Rl A= 3%
S REP A REIEIRES
4 HZitHitie

(1) RURASCHTE S B8+ B X R A SR 2R In kR R AT Z 2T AR, Wi BRRl %
BEFAT T AP, RFW  F W RIRR LRI E T ek G T, 1938 4240 F
BRARU,1958 SN MA LRI, RIZRIBAO = LB FET A, 1975 4570 1985 E8RAL TRAZ 2R
08,1995 4FAL Tl 5 4R DL , 2005 4F @ TR 2RI

(2) B, BRBA AT LR REL TESHR MESET REEISE, R AESZLRTREZSR
0, X EBHET AR A I, ARE - BIRR LS SR IR ERE I, BESESINEMSEH
MEAIRRX =T HAHT , RKARFEE N D FE3E L BB KRR R TSR AR E Aol =8
&l B SHIREHREARFANBER, HAFZRBRN AETLF RENE—SEARE, EXR
GIEARIEF] 1938 4E 1) BARFEPRES, SAITAR AT BBt — BRI RS, SRR AT L 2,
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