Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2013, 5(12): 145-149

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Theimpact of land use/cover change on the ecological carrying capacity in
L oess Hilly region

126hj-Long Hao and *Jian-Zhao Xu

School of Resources and Environment, North Chiniaddsity of Water Resources and
Electric Power, Zhengzhou, China
’Key Laboratory of The Loess Plateau Soil Erosiod Water Loss Process and Control,
Ministry of Water Resources, China
®He’nan Provincial General Station of Soil and WaEemservation Supervising and
Monitoring, Zhengzhou, China

ABSTRACT

Based on the theory of ecological footprint, andlasd use/cover change the breakthrough point iedsohilly
area, the ecological carrying capacity analysis hoet was used to calculate the ecological carryiagacity of
Shanghuang experimental area. The results showadhik total ecological carrying capacity in 198000 and
2010 were 242.47750.53. 929.68 hrh Meanwhile the per capita ecological carrying cajtgin 1982, 2000 and
2010 respectively were 0.671.47. 1.86 hm, the ecological carrying capacity was growing wgay after year,
which shows that the ecological carrying capacitythe study area steadily increased. Expandingptfoeluctive
land area and continuous improvement of the larmlaggical production capacity were the reasons; artjcular,
the latter is the key. This paper provides a fdasibethod of quantitative evaluation of land usedwnt on the
ecological environment.
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INTRODUCTION

Land cover refers to the physical and biologicalezathe surface of land, including water, vegetabkre soil,
and/or artificial structures. Land use is a morenplicated term, which is synthesis of human agésitsuch as
agriculture, forestry and building construction ttredter land surface processes, including biogemistey,

hydrology and biodiversity. Land use/land coverrge (LUCC) is one of the key topics in the globhamrge
research[1-5].

Most of the research on LUCC has been focused @nlyhamic mechanism of land use change, the relgionk
global mode of LUCC, the application of remote temlbgy in LUCC research and the sustainable rebedinc
China, the research on LUCC mainly has been focusmedthe change pattern, driving mechanism and
environmental effect of the land use from a regi@easpective. The selected areas involve maintytypes. One
type is the “hot spot area,” which is the area viittense human activities and natural drivers;dtier is the
“fragile area” with fragile ecological environmei8tudy on land use in fragile areas is beneficiahcreasing the
awareness of fragility and revealing the formatiod evolution mechanism in those areas.

Severe soil erosion in Loess Plateau has beendedjas a major environmental problem, which exassures
on the environment and changes its quality and tifyaof natural resources. This problem is relatedboth
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natural factors and human activities. The natuedtdrs include intensive rainstorms, looses sailique
topography, while the excessive reclamation orstbping land for long time was the human factorzétds such
as land degradation and ecological deterioratiars@a by soil erosion had threatened the peoplealifi the
ecology environment of the whole Yellow River basits a result, it is important to study the probdeat soil
erosion and understanding the natural and socibrfa which cause the land degradation and ecabgic
deterioration in this region.

Ecological footprint method is one of quantitativeethods of evaluating regional sustainable devetopm
capacity[6-15]. Although there were many evaluatiegthods, ecological footprint method was acceptethany
scholars because of its intuitive results, regiamahparability and being easier to reveal the imtahip between
natural capital and economic development[16-21]is Tdrticle analyzes the ecological supply and egio&d
demand of regional land, use the ecological footpmodel which was take the national average yasdits
calculate standard to applied to the regional Erstainable use study.

EXPERIMENTAL SECTION

Sudy area

The Shanghuang study area (33°36°02N, 106°26-106°30E), with an area of 7.61 Kmis located in Loess
hilly and gully region of south Ningxia(Fig.1), Giai., This region has a temperate semi-arid climéte. annual
average temperature arranges betwe&hand 7C, while the annual cumulative sunlight reachesaup200-2700
hours. The average precipitation is between 260amdn820 mm. The elevation varies from 1534.3 n82210 m.
In 2005 year, its population was 519, and the neual income per farmer was 2093.2 Yuan(RMB), thielgss
intension is 1000 tekifryr ™.

Data source and land use classification system

Shanghuang experimental area was selected asyaastalby Chinese Academy of Science and Minidtiyater
resources to carry out long-term research in 188%e that time, investigation of the effects ad-environmental
change on agricultural economics was carried outticoously. The land use and land cover changenis a
important field for scientific research, the reshas protracted land use maps in 1982 year aceptdirthe
investigations and the relief map with scale 0£A000 which was mapped by NingXia Bureau of Sunmvgynd
Mapping in 1982 year. The researches investigdtedaind use change in different period from 1982005 year,
and the researches compiled the digital Orthophmdgnap based on the technical of 3S(GPS, GISaR&with
the information sources of color infrared aeriabyggraphy photograph of the study area with scale: G000 in
2004 year.

Py
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3% 02N
Fig.1 Location of the study area

According to the land classification system, instpiaper, cropland refers to the land for cerealEtwnclude
terrace, sloping cropland and flat or basic cropjdorest land includes timber forest, ecologicakkt and nursery;
grassland means natural of artificial grass fotyrasg; and other types of land are non-agriculture

The model of ecological footprint
Ecological footprint(EF), is earliest proposed biflldm Rees, a Canadian eco-economist
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In 1992, It represents the amount of biologicalfgductive land and sea area necessary to Supplsetioeirces a
human population consumesand to assimilate associated wasté is a standardized measure to explore
consumption space of natural capital from biololycphysical quantity. The EF method is a quantitative measure
of sustainable developmentDetailedly, resource and energy in a region are converted éoesponding
biologically productive land necessary to supply thsources and are contrasted with biologicalbdpctive area
of the region with ability to provide the resour@esl energies thus it would be easier to determine whether an
area’s development is within ecological caring @itya(EC). Ecological carrying capacity is a stamt measure
sustainable capacity of a region and it is of digance for prediction of future advancement oégion

The equivalence factor is from EF reports in 2004t WWF*. The equation of per capita EC was as follows:

EC=Zaj><rj><yj (D

where the EC represents per capita ecological icarryapacity (hrf); aj represents per capita biologically

productive area rj represents equivalence factor%/' represents production factors.
i

Table 1: Theland use change from1982~2010 year in Shang Huang experimental area hm?

Land use type 1982 2000 2010 1982-2000 2000-2010
Subtotal 279.7 2284 794 -51.3 -149
Copland Sloping land 239.0 155.6 13.3 -83.4 -142.3
Terrace 0.0 39.0 39.0 39.0 0
Basic land 40.7 33.8 27.1 -6.9 -6.7
Forestland 9.4 158.3 238.3 148.9 80
Subtotal 3746 2753 3264 -99.3 51.1
Grassland Natural grassland 369.6 229.0 219.3 -140.6 -9.7
Artificial grassland 5.0 46.3 107.1 41.3 60.8
Building site 3.9 9.2 9.6 5.3 04
Traffic land 10.1 20.3 315 10.2 11.2
Water area 5.6 12.6 12.6 7 0
Orchard land 0.4 4.8 11.1 4.4 6.3
Unused land 77.3 52.1 10.2 -25.2 -41.9

RESULTSAND DISCUSSION

Analyses of land use change

Tab.1l shows that the land use and land cover oh@heng experimental area changed greatly withye2&.
Cropland decreased from 279.7%him 1982 to 79.4 hfin 2010 year while forest land increased form e in
1982 year to 238.3 hnin 2011year. Of the lost cropland, 62.9% was caedeto forestland, 30.9% was converted
to grassland, and 5.3% was converted to orchare.uflised land decreased by 33.6% during the tetaldy the
orchard and the artificial grassland increased re¢@lg form 0.4 hrhand 5.0 hrhin 1982 year to 11.1 hand
107.1 hni in 2010 year while the natural grassland decre&med 369.6 hrhin 1982 to 219.3 hfin 2005 year.
The reason that the sloping cropland convertectiiade or artificial grassland is to increase egichl benefit
while that the basic cropland converted to orchiarth increase economic benefit. From 2000 to 244, the
main driving force of land use was the factor oigye 91.5% of the sloping cropland was converteo igrassland
and forestland, which accelerated the improvemeatological environment.

Analyses of ecological carrying capacity

Due to differences of resources in variedountries and regionsthe practical area of biologically productive
area in countries or regions can not be made use of difectstead, The area in different types should be
standardized The production factors can be used to represeat Yoeld and world—average yield of a biologically
productive area What is more 1 2% of protection area for biologically diversity shdbe deducted in related
calculation.

As shown in Table 2, the ecological carrying catyaici 1982, 2000 and 2010 year respectively are242/50.53
and 929.68 hm Form the per capita ecological carrying capagtint of view, in 1982 year, the total populatien i
363 in Shuanghuang experimental area, and thegpitacecological carrying capacity is 0.67*hte population
were 512 and 501 in 2000 and 2010, while the peita ecological carrying capacity respectively a7 and
1.86 hri. Even in the case of population growth, the tetlogical carrying capacity in 2010 year is 2r8ets to
the beginning of the study in Shanghuang experialemea, while the per capita ecological carryiapacity is 1.8
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times. Compared with the per ecological carryingacity in 1993 in China, the per ecological cargyogapacity is
0.8 hnf, the per ecological carrying capacity in Shanglguesperimental area is higher than the nationatame
ecological capacity, and compared with other céestin the world, such as Canada, the ecologicalyiog
capacity is 9.6 hfnthe level of per ecological carrying capacitfaisbelow this.

CONCLUSION

(1)This paper analyzed sustainable developmentcagpbased on ecological footprint method in Lodsdsy
region form 1982, 2000 and 2010 year, the resuttee\ghown that the ecological carrying and pertaagpére still
increasing year by year, and the total ecologiaalying increased form 242.47 hin 1982 to 929.68 hfn

(2)As to the view of land use and land cover chaiageto the exploitation of unused land, it couldréase the
area of ecological production. The area of unused Hecreased from 77.3 hto 10.2hm.and at the same time,
through the land structure and adjustment of tHeypaof returning farmland to forest, the ecolodicapacity of
different land use type increased.

Table 2: Natural ecological carrying capacity of study areain different period hm?

1982 2000 2010
Land use type area Equalization Production area Equalization Production area Equalization Production
factor factor factor facto factor facto
Farmland 284 2.8 0.24 2414 2.8 0.82 100.1 2.8 1.64
Grassland 374.6 0.5 0.37 275.3 0.5 0.9 326.4 0.5 2 1
Forest land 9.4 11 0.47 158.3 11 0.6 238.3 11 8 0.
Water area 5.6 0.2 1 12.6 0.2 1 12.6 0.2 1
Building site 14.0 2.8 0.24 29.5 2.8 0.82 41.1 2.8 1.64
Absorption of
co, 0 0 0 0 0 0 0 0 0
Total supply area 275.54 852.87 1056.45
Bio-diversity protect(12%) 33.07 102.34 126.77
Total _ ecological  carrying 242 47 75053 929 68
capacity
Per cgplta enological carrying 0.67 147 1.86
capacity

(3)In order to improve the comparability betweetffiedent districts a uniform standard should be developed so that
the ecologic*l footprint can be used as a decisi@aking tool Although it may be useful to utilize an equivalence
factor. it is still a fixture value. If both an equivalentactor and various weight can be integratetle ecological
footprint will be more practical. In additiorrecent resource depreciation research and a 'adliisfi barometer”
index should be consideredin this way the ecological footprint model can beveloped that considers
intergenerational justice as a new sustainablauatalsystem
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