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JEHEHE 10 772 AW, BlERCEPHEMR TR A S %A
SN FAT T2
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EHOEBHEMRTT S 2000 4F & 2008 4F P HA A S5 AF 9T
XAEY A K2 6—9 14y Landsat TM 4338 12 5, LL
1210 J7H B BN FEHESEAT JLA ] 1 E FARC Ve, T e b
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Fig.1 Press-situation-response model of eco-security under the
Grain for Green in Mudanjiang city
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Table 1 Eco-security evaluation index system under the Grain for
Green background in Mudanjiang city
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fabr, SOAEMEFRE Dy JE8 T AR REH RGBS
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P(vi, Vi) A v A BRIX ] Vy=<ay, b>EE; p(vi, Vi) K,V = 0K (x) (9)
im1

vi G V=<a,,b,>M. b, vi VP00 B 1
SCREUE, Vim<apb > REWIE, Vi=<a,,b,> Rk
IR PEBUE k(o) ESEHU F /N RAE T REVEXS 5
IR TAES GNP MR, Y k(x)=1.0 i,
FoRFEPP G bR UES S B IR, B, R
K M 0<<k(x)<1.0 I, FIRFFUFX R G AR G2
SREFERE, B, miaabadE B 4-1.0<k(x)<0
N, RRFFIPN S A bR Gk, (HE &N
FRAEXT G40, HEERR, @O 4 k(x)<-1.0

I, RRFF PN RARFEARMER R ER, AR &AL
JRFRHEXT B 21
2.3.5 MR R FRLEEKRE AR EFA
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o, KNI RFVER G N, G T35 90 j B 256 JRIREE ; Ki(x)
RGN, (950§ AN RR G T AR HE SR/ 1 PR b IR

E (]:17 27 R m) H a[)‘J%"EF’TﬁTE*/_ﬁE(]*XEO %
K, =max[k,(x)] (j=12m) (10)
MIFFPEXS 56 | fabr)d TSR 2ER jo 4
K, =max(k,(N,))  (j=12,-,m) (1D

4

NIRRT B N, JB TS A5 o
3 HRSM

HAEITE SR ERIERERAE
P 2.1 PEA R PHTHEPHEMET S 2000 F
2008 HF5FRPRIELAE (R 2)

3.1

R2 BEEMETEETREERERRIGE

Table 2  Original value of each index of counties

before and after the Grain for Green project

Ay E{Z221 i Ry 79| 55 NEZIN TU fory
Dy /(th-MJ'mm™) 0.2767 0.2699 0.2659 0.2781 0.2736 0.2755 0.2724
Dy/(MI'mm-hm>h'-a™) 71.3003 45.6622 94.2796 453082 80.9904 61.8391 73.5509
D3 /(°) 8.1262 10.3046 10.0355 9.2029 11.4171 8.05642 8.7861
Dy/% 4.05 5.58 9.04 13.25 479 4.82 2.89
Ds/(A\km?) 582.5 278 60.4 113.2 44.7 552 48.4
Dg¢/(hm* \™") 0.0352 0.2263 0.2558 0.0222 0.1598 03121 0.2464
Do/ TN 0.4279 0.1499 0.4223 0.1607 0.1821 0.2148 0.2108
Dy/ TGN 125 191 691 6 185 660 254
Do/ TGN 85 100 377 3 251 555 158
2000 4 Do/ TN 2729 4359 12716 282 8234 19463 7088
Dn/% 1.99 4.79 4.32 2.76 437 3.7 3.75
D% 75.3288 89.3148 80.5371 87.8795 84.2603 82.7623 86.5771
Diy/ T 54.4096 22.6472 101.002 26.0823 117.384 36.3532 34.043
D/ TN 77.8214 58.2481 72.1496 67.8109 63.6061 81.4135 70.5202
D5/ T 3.7383 45318 3.8298 4.4488 4.4481 3.9439 4.1333
D¢/ TN 1 1 2 0 48 47 3
D7/ TN 5 1.7 2.6 2.8 1 12 34
D/ A 9840 6518 4142 17197 5289 5833 8022
D1o/% 5.437 5.69 4.016 6.13 5.16 6.507 5.63
Dy/(th-MImm™) 0.2766 0.2699 0.2659 0.2781 0.2737 0.2755 0.2724
Dy/(MI'mmhm>h'-a™) 68.2223 57.7578 149.336 97.1968 106.563 60.4678 82.6741
D3 /(°) 8.1262 10.3046 10.0355 9.2029 11.4171 8.0564 8.7861
D4/% 0.79 2.29 5.36 7.94 2.92 7.04 7.85
Ds/(A-km?) 593.9 29 61.5 2432 44.6 53.7 50.1
Dg/(hm* \™") 0.0211 0.1553 0.1747 0.04084 0.1036 0.23607 0.1201
Do/ TN 0.4268 0.1505 0.4317 0.1715 0.1783 0.2217 0.2155
Dy/Joi 179 169 619 5 278 797 195
Do/ TGN 139 188 560 6 449 1140 399
2008 4 D/ B 4002 7050 14686 242 9793 22600 7963
Du/% 2 5 45 3 5 3.8 4
D12/% 753771 88.7732 82.2725 83.1735 86.1965 84.165 87.2028
D/ TR 63.57 463013 36.1244 57.3852 36.3834 27.9429 52.3477
D/ TN 79.8402 57.7349 73.8791 67.9349 62.9357 82.0886 69.5335
Dis/ Tt 3.8108 4.5596 3.9202 4.4469 4.4862 3.9955 42301
Do/ LA 1 3 3.9 1 5 4 6
D7/ JoEN 6 2 3 3 1 2 4
Dig/(6- A7) 13746 16410 6619 39055 11085 10431 13269
D1o/% 5.51 5.923 3.926 6.49 4.99 5.96 433
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3.2 HERSTFHEME. FEHOHE A pEP, HII p BT Notv Noo Nos Noa 3 Nos» It

WA AL LRI b, BRI R 5 ANEY, HRERE . KM E 2SS RAeEEEKE. BHE
BT V. & P NETLEEFSES, p WS, WRE R CESE. AW, AFHEfs G )
P={IRAN G AR LR 2Ry, FRAEAE LS PRI P K48, b @ r i A s 4
No={RA A Nog= { R4 Nog={ Il L2245} SNog={8 VRIS TEHIBE Rors Roas Ros~ Roas Ros R A TE

ﬂ%}\ Nosz{ﬁé} , Noi~ Nop~ Noz~ Nyg F Nos EP, %EIMZ Rp %?J”)‘J
[N, d, ~ <0.28503> | [N, d, <0.2750.285>] N, d, <0.265,0275>]
d, <150, 200 > d, <130,150> d, <100,130 >
d, < 25,90 > d, <15,25> d, <8,15>
d, <12,15> d, <9,12 > d, <6,9>
d <500,1000 > d < 350,500 > d <200,350 >
dy <0,0.04 > d,  <,0.04,0.1> P <0.1,0.18 >
d, <0.35,0.5 > d, <025035> d, <0.18,0.25>
dy <700,1000 > d, < 400,700 > dy < 200,400 >
d, <500,1200 > d,  <250,500> d, <100,250 >
R, = d, <15000,20000>| R, = d, <8000,15000>| R, = d, <3000,8000 >
d, <0,1> d, <1,2> d, <2,4>
d, <0,20 > d, <20,30 > d, <30,45 >
d, <8000,15000 > d,, <5000,8000 > d, <2500,5000 >
d, <0,50 > d, <50,65> d, <65,75>
ds <0,1> d <L3> d <3,4>
d <0,0.1> d, <0.1,015> ds <0.15025>
d,, <0,0.1> d, <0.1,0.15 d, <0.15,0.25
d s <0,3000 > d, <3000,6000 > d, <6000,10000 >
| dy <0,0.03> | i dy, <0.03,0.04> | i d, <0.04,0.05> |
[N, d,  <0.250.265> | [N, 4, <0,0.25> | N, d  <0,03> |
d, <60,100,> d, < 25,60 > d, <25,200>
d, <58> d, <0,5> d, <0,90 >
d, <3,6 > d, <0,3> d, <0,15>
ds <100,200 > d; <0,100 > d;, <0,1000 >
dg <0.18,0.23 > dg <0.23,1> dg <0,1>
d, <0.1,0.18 > d, <0,0.1> d, <0,0.5>
dy <100,200 > dy < 0,100 > d,  <0,1000 >
d, < 50,100 > d <0,50 > d, <0,1200>
R, = d, <500,3000 > Ry = d, < 0,500 > Rp = d, <0,20000>
d, <4,6> d, <6,10> d, <0,10 >
d, <45,75> d, < 75,100 > d, <0,100>
d, <200,2500 > d, < 0,200 > d, <0,15000 >
d, <75,80 > d, < 80,100 > d, <0,100>
d,s <4,5> d,s <5,6> d,s <0,6>
d <0.25,0.5> d <0.5,1> d <0,1>
d, <0.25,0.5> d, <0.5,1> d, <0,1>
d, <10000,15000 > d, <15000,40000 > d, <0,40000 >
| d, <0.050.06> | | d, <0.06,0.07> | i d, <0,0.07> |

AT EREAME BRI T 2 AR IR ORI B PPN 0 B K
WA (5) ~ (11, 76 VBNET "SI  FRUSSMIEEE (3, £4) .
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Table 3 Relevancy of eco-security of each index between different counties

S i Ky N e ] HEYIN T v
Noi Noz Nos Nos Nos S S 1 S S 1 S
ki(v1) -0.265 0.157 -0.069 -0.331 -0.531 1I 11T it it 111 1I 111
ki(v2) -0.629 -0.559 -0.383 0.283 -0.196 v \Y v A% v v I\
ki(v3) -0.675 -0.458 0.018 -0.015 -0.277 il 11T it it 11T I il
ki(vs) -0.663 -0.55 -0.325 0.35 -0.206 v v 1I 1 vV v \%
ki(vs) 0.165 -0.165 -0.358 -0.478 -0.536 1 \Y A% v \Y% \4 \%
ki(ve) 0.472 -0.432 -0.789 -0.883 -0.908 I Y A% I 111 A% \%
ki(v7) 0.481 -0.519 -0.712 -0.775 -0.819 1 v 1 v 111 I 111
ki(vs) -0.821 -0.688 -0.375 0.25 -0.167 I\% v 1I \Y% Y 1I 111
ki(vo) -0.83 -0.66 -0.15 0.3 -0.292 v 11T 1I \Y% I I 111
2000 %E ki(vio) -0.818 -0.659 -0.091 0.108 -0.449 v 11T 1I A% I I il
ki) 0332 001 2005  -0503  -0.668 1l v v i v 1 I
k(v 0692  -0.648  0.551 0383  0.383 v v v v v v v
k(v 0426 0.043 0129 0233  -0.361 1 v I v I v v
ki(via) -0.556 -0.366 -0.113 0.436 -0.089 I\% I it it I A% 111
ki(vis) -0.548 -0.246 0.262 -0.104 -0.358 it v it v 1Y I Y
ki(vi6) 0.5 -0.5 -0.714 -0.778 -0.833 1 I 1I 1 v I I
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Table 4 Eco-security membership and grade comparison of different counties before and after the Grain for Green project
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Eco-security evaluation before and after Grain for
Green in project Mudangjiang city

Gao Fengjie, Lei Guoping™, Yang Fenghai, Song Ge, Du Guoming
(School of Resource and Environment, Northeast Agricultural University, Harbin, 150030, China)

Abstract: The Grain for Green is the most granted ecological restoration and reconstruction project in China. It has an
important significance for eco-security assessment before and after the Grain for Green project to consolidate
eco-environment achievement and to provide a basis for making regional environmental planning and sustainable
development strategy. An eco-security evaluation index system about Grain for Green area was constructed using the
press-station-response model, and the eco-security level before and after the Grain for Green project in Mudanjiang city
was contrasted by the matter-element model. The results showed that: 1) The eco-security level in the urban and
Suifenhe city declined, changed respectively from general security and security both to critical security. Well, the
eco-security level in other counties had no change. 2) The correlation value varied obviously. The correlation value in
Ning’an county dropt down, on the contrary, the correlation value in Dongning, Linkou, Hailin and Muling showed
increasing trends and the eco-environment was improved significantly. In a word, the differentiation between indexes
could be well revealed by the matter-element model. The results fit well to the real situation of the study area.

Key words: models, ecology, environmental protection, matter element model, Grain for Green, Mudanjiang city



