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Abstract

. The loess plateau semi-arid area where Zhonlianchuan valley is becomes the
peculiar stretch poorest area of the world. This poverty is due to a long-term drought,
serious water and soil loss, natural relief, zoology circumstance character and
relevant low level of natural zoology system’s productivity and low level of agro-
economic-social development. Since 1980’s , the popularization of rainwater
harvesting agro-technology constructed with rainwater harvesting project which help of
people with basic living problem in 1990’s. Presently, farmer’s living improve after
the project sported by Li Kacheng foundation 2001-2005. For now, the sustainable
problem, especially the problem of arable land resource sustainable use for ensure
food security should put on agenda.

This research makes a model base on a new conception—agro-ecology-economic
system, for help to take decision to ensure food security during long time in this agro-
ecology-economy system. To build and to test this model, 1 made investigations in
the farms and we used the figures of the government of this country.

To build a basic temporal model of arable land resource sustainable use to ensure
food security, I consider that the average surplus area is null, the average area just
the area needed to ensure food security, and that each part of agro-ecology-economic
system doesn’t change. I put economic index which is needed by socioeconomic
development: the lowest food security, population and the rate of population
growth, the productivity of soil, into simple mathematics-ecology model, which

includes the Logistic group growth model. This model is:
Logl0 (A/Ea-P)

Logl0 (1+4P)
Where A is the land area, P is population at the beginning, AP is the rate of

population growth, Ea is the parameter of the model, it is the area to ensure food

security based on the lowest food security standard and the productivity of soil.
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As the model includes growth rate of group’s invariable population growth type,
I can put t to Logistic group growth model. The system’s largest population endured

model is:
Pt =P (1+4P) t

In fact, the lowest food security will change while system economic society
develops, every part of agro-ecology-economic system is changing, it is a dynamic
system. In this research, I made also the temporal model of arable land resource
sustainable use in the open agro-ecology- economics system.

What this reasearch done the First, to compare with different index of Ea for
ensure that the index with the lowest food security which index of developing countries
can suitable for the valley. Second, to test this model I apply it on the figures since
1965 to 2005 and it shows when the arable land was sustainability used. Third, I
make a simulation to provide the figures about the policies of arable land resource
use, population and agro-technology. This simulation shows how the policies of
arable land use, population and agro-technology are effective at the same time to
change the time of use. Last, I make a simulation about how the time will be change
under the government aiming to especially get the eco-sociality. This simulation gives
to the government the figures of the extension of the arable land area, or of
decreasing of the rate of population growth, or of increasing the productivity of soil.
The fallowing are the main conclusions:

(1) The time of arable land resource sustainable use change with any factor of the
agro- ecology-economic system. The temporal model of arable land resource
sustainable use is dynamic model.

(2) The time of arable land resource sustainable use is positive with the arable
land area, productivity of soil, while it is objective with the population, the rate of
population growth.

(3) Indexes of estimate the sustainability of arable land resource use are both the
time of arable land sustainable use and the largest population endured of the arable land

resource.
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In a word, the temporal model was build base on the noew conception agro-
ecology- economic. It solve the theory problem was poited by Foster what about the
ecology-economics. It is also solve the problem about that there are nou commund
background for research in ecology, mathmatics, ecoeconomics and human-
socialogy. It is the frist temporal model in research about soil resource used. The
temporal model can be a determination’s tool for local government for arable land
resource sustainable use and management, population and population management
decision, also the temporal model can provide the modeling analysis method and the

simulate figures for the local government to make sustainability decision.
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ATRREEMETE 20 A 70 EFREHFERRNFERS, M 1987 &
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Collados et al., 1999; J Sumner., 2005) . A RFERBERESFEHNESEL A
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1.1 EBEFEHEEREAEHR

111 ERZTFFEEE
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2000) . MBTIRIRBTR TS L, “BIRAETFHE E X0 20 e 60 FALUE, £
R BHZFEL. HE, BURHSERK.
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s, MAIRENRERANMSHE. FRNAEFEET, AKWMAHITE
PR RHe AR, BWEARNEFNERTEE. AD/RENFLE, Sy
FANHENR B BN LEFIT AN — MR TFRER, HIINBEHE. Ho8
B MRASAT AR S FH BHEE R AF R LSLFHE, RS RA
KL —NEFETERTAALSZFNE, EARSHFITHLEESRENET
KEF, HEARBITHNEFRE . SFRRERENALRBEWWERE, T
&, AR FEFTEFBH - MEARREHSEFTAENESRSEA S, U
EERFENLGFREAEENESEFRAEANTRINR(DEH 1986, % %
2001), WNEBBHFRGERHAXBEVMRLZFHENESEFEHERE, 2R
R, 2005).

20 D 60 FRLUE, HEKFHRERBESIRT —RIINEE. FiE, &
HRAMEEE, ZWHTARESNERILLSLFHE—S KB, ARBFFETR
R THRIAER. 20 D 70 F, ATIFHEIRBLFRE O AR aEE 208
AEXREPENEYR FHANRERSAYE DRSS, TAH RIS EWEE
BNMNESREMEN, BRIUITHEABEFEREIRAEE. FHALNEHFT
hESRREYFE ERNEREHS% ENEERNES, RRAFESE. A
¥ BEFARS¥REIN EFHE. BR. 3. BR. EREERABAL
AR SEFREM, WEAXESRBHMTR, RELESHE,. ARBESA
KEFMERFE, TRAEARLEFHSNMFERBRGERE, £ARK, 2005).
TRMIFHBED T EARENEREFE, ERESEFRALRFTFZRME
HEAMRBERBXR, REARUESNEFTHFSIEBMNESRERES R
2. ARHSBHNHESRBZENPRE, EAEB T EANESE 5%
JAGFFWRNER, BETAESSY. NKZ, BEARERZ, HaFEFRN
RRE, £XRZFEPEMNAE,

1.1.2 A B L HF AT AR [ B A fa s

EXEFFULESRANEF RS ANEEREAHAAXNE, LA
ANNESFHABRESREES ANNXRAIMRESEFREMNRRE . BIUK



¥1E #i¢ | 9

REBLETEHFRHMAE. RN ETEEHEEEANMNFE T E. E0EA
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HEE. BHHESESRERBRREARERR, ARBFITHNESRENIE
RN, £E&5LFRENTERIRENGE RRESREHNRBRARKE
AR E. MNESEFERRMED T AR RIS AT H
EBFREMNBWN: STESENERENE, K. A 8 AL LER
EEERTFHL4H . DRERMN: MR A SFTEAR S, BRUN
RFTALE. K. KREEREAMFESALRKEZHFHSNME LR
R=, ZRIER, 2005) |
ERETER Foster £ ERBAEEFE, RN T EFENBHEHERK
BIEERR, JFiEH (2003) : RELE, AREFTHUFEESHERENERE,
RAJLFFRAENEFESANFTE AR TE, TARRELE TN & FEFERIRE
TIEREX B, AEXEEMHNE R R RRREFEQE. BFEERsEHp
FREEARMFEIIER, BEALTHE. SFFEEAREYBNEZESN
B, TMESFUKEEMEER T, EERERZII¥FEE, NHBERERERE
MESRY. WMEMATENESFAERE, EFFNESEOREERKNS
B. AT, BRAXERESTRNBAFEOESEY, B LEEEL5
FRERFRRBRMEIFIE (Foster, 2003) . Kk, £AFDFEHFRREMNE
REBEENTF, THREABRALMLSERNE ARESH R AL RTEA.

1.2 B R ESRE T E =L RER

ST RETRBR MR, EEEF TS 300 FHE, BRHFAE
&K, LG SHREMERE /3 (Figurel-1) . FEETFRHX MK
ERREEEHAE, —HEEF LSRR ALRE B
Do REAREXIME AR, RLAEMRRE SRR EFENE—FE,
BERAESREER S, (RHERFEHES R BN AR RN G .



