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Abstract:Sincethelate1978s,Chinahasundergoneoneofthehighesttourismgrowthratesintheworld,whichinturn
hasdrivenextensiveland-useandland-coverchange.Theaimofthisresearchistoassesslandcoverchangedynamics
andtemporalandspatialvariabilityinCstoredinvegetationofatourismdestination.Wehavedevelopedhighresolution
vegetationmapsbasedonfieldobservationandlargescaletopographicmaps.Carbonvegetationdensitieswererelatedto
landcover,andCvegetationstocksfor2004and2010werecalculatedbymultiplyingCdensityforeachlandcovertypewith
landcoverareas.ThisstudydemonstratestheimportanceoftourismindustryforlandcoverchangeandCstockinvegeta-
tion.Thelanduseandlandcoverchangeinducedbythedevelopmentoftourismindustryhavebeensignificant.The
changetrajectoryresultsillustratethedynamicandheterogeneousnatureoftheparklandscape.Grasslandcoverhasdomi-
natedtheparkthroughouttheobservedperiod,butmajorityofthelandareahasbeencontinuouslytransformingbetween
grasslandandshrubberyareasandforest.Althoughtherewereabout52haoflandwasusedfortouristaccommodationes-
tablishments,infrastructuredevelopmentandleisureactivities.LandcoverchangeshaveleadtoaCsequestrationof
442.47Mg,mainlyduetoconservationmeasurestoincreasetouristvalueoftheenvironment.Theinformationgenerated
inthisresearchwillcontributetobetterlocalCinventoriesandwillassistinestablishingthebasisforfuturestudiesonCe-
missions,baselinesandmitigationscenariosassociatedwiththeland-usechangeprocessesoftourismindustry.
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1Introduction
Evidencesofacceleratingglobalclimatechangehaveincreasedtheurgencywithwhichtheworldconsiders

theimportancetoreduceandmitigategreenhousegasemissions[1].Carbondioxideisthemostimportantan-
thropogenicgreenhousegas[2].Theuseoffossilfuelistheprimarysourceoftheincreasedatmosphericconcen-
trationofcarbondioxidesincethepre-industrialperiod,andthelandusechangeisanothersignificantbut
smallercontributor[3].Accuratelyquantifyinglanduserelatedchangesinvegetationcarbonstocksareimpor-
tantforassessingtheanthropogenicfluxesofgreenhousegasestotheatmosphere.

Chinahasbeenexperiencingexplosivetourismgrowthratesandthistrendisexpectedtocontinueinthe
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future[4].In2008,thetotalnumberoftouristwas1.8billion,ofwhich95%aredomestictouristsand5%
wereinboundvisitors[5].Withthedevelopmentoftourismindustrytherefollowsaninevitableincreaseincar-
bondioxideemissions[6-8].AccordingtotheWorldTourism Organization(WTO),carbondioxideemissions
fromtourismindustrywillbecomeincreasinglysignificant[9].Internationalattentionisbeinggiventoquantif-
yingsuchemissions.Theexistingliteratureofcarbonemissionoftourismsectorhasmainlyfocusedonfossil
energyrequirementsandresultantemissions.Forexample,Gössling(2002)statedthatglobalenergyrequire-
mentoftourismandrecreationindustryisabout14000PJ[10].Sanjayanalyzedenergyconsumptionpatternsin
touristlodgesinNepal’sAnnapuranregion[11].Morerecently,Peeters& Dubois(2010)foundthatthe
tourismindustrycause4.4%ofglobalCO2emissionsandtheseemissionswereprojectedtoriseatanaverage
rateofaround3.2%peryearupto2035[12].Fortourism-reliantcountry,theemissionsintensityofgreenhouse
gasoftourismindustryismorethanfourtimesthenationalaverage[13].

Landusechangeintourismindustryisnotanewphenomenon;severalexperimentalstudieshavedemon-
stratedthedirectandindirectimpactsoftourismsectoronlanduseandlandcover[14-17].Touristaccommoda-
tionestablishments,infrastructuredevelopmentandleisureactivitiesarefoundtobeprincipalagentsinthe
landalterationprocess.Grenon&Batisse1989estimatedareasof25~100m2requiredperbedinhotelsand
otheraccommodationbusinesses.Onaglobalscale,therewerenearly35millionbedsinaccommodationestab-
lishmentsintheendofthe1990sandapproximately1450km2oflandwasused[18].Gösslingestimatedthat
therewasabout500000km2oflandcouldbeoccupiedgloballyfortrafficinfrastructure,suchasairport,high-
ways,parkingsites,ports,etc.Theareausedbyleisureactivities,suchasgolfcourse,intheworldisabout
13500km2[10].Sincecarbondensitiesindifferentlandcovershowsignificantdifferences,landuseandcover
conversionfromforestintootherusagecausestremendouslossesofcarbon.Itisthenimportanttoassessthe
effectsoflandcoverchangesonsequestrationsandlossestothecarbonstocksofatourismdestination.A
standardizedandaccuratetourismrelatedlandcoverdatabaseiscriticaltoassessthecarbonstocksofthe
tourismdestination.However,calculationspresentedaboveareestimatesofthemostimportantlandusetypes
andinformationonlandcoverisnotincluded.Itisthusnotpossibletoestimatethelanduserelatedvegetation
Cdynamics.Unfortunately,despitetheincreasingrecognitionoftheimportanceoftourismlanduseandland
coverchange,therearefewresearchonthelanduserelatedemissionsreported.

WepresentaquantitativecasestudywherethecontributionthattourismrelatedlandusemakestoChina’
sgreenhousegasprofileiscalculated.Themainpurposeofthisstudyistoassessthedynamicsoflanduseand
landcoverchangeatlocallevelofclassificationinInnerMongoliabetween2004and2010andtoestimatethe
temporalandspatialvariabilityofvegetationcarbonstocksduringthatperiod.Forthispurpose,thespecific
objectivesofthisworkaretoanalysis(1)thechangesinlanduseandlandcover,(2)thechangetrajectoriesof
landcovertypes,(3)thedynamicsofvegetationcarbonstocks,sinksandsources.Theresultsgeneratedfrom
thisstudywillcontributetobetterlocalcarbonbudgetandwillbeusedforfuturestudiesonlanduserelated
carbonemissions,baselinesandmitigationscenariosoftourismindustry.

2StudyAreas
SanshenggongnationalwaterparkislocatedonthemainstreamoftheYellowRiver.Thegeographicallocationof

theparkisconfinedbetween39°56′1″Nand40°20′41″Nlatitudeand106°43′48″Eand107°3′13″Elongitude.Theparkis
characterizedbyanorthtemperatecontinentalmonsoonclimatewithaverageannualprecipitationof142.9mm,average
annualtemperatureof7.6℃,meanannualsunshinetimeof3209.5hours(Fig.1).

TheparkwasbuiltbasedonSanshenggongkeywatercontrolprojectofYellowriverwhichwasbuiltin
1959.Theprojectisanexceptionallylarge-scaleprojectaimingtoprovideirrigationto570000haoffieldsof
Hetaoplain,oneofthemostimportantagriculturalregionsinChina.Theprojectalsopursuesothercompre-
hensivebenefitslikesupplyingwaterandgeneratingelectricityfortheCitiesalongtheYellowRiver.

Situatedontheclimaticboundarybetweenmonsoonandnon-monsoonclimate,theparkisalandofex-
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tremecontrastsinclimateandgeography.The700haparkhasbeenlistedintheNationalWaterParkbythe
MinistryofWaterResourcesofthePeople’sRepublicofChinain2005.

Fig.1 Locationofthestudyarea

Withthedevelopmentoftourismindustry,thede-
mandonlandforaccommodation,traffic,leisureactivi-
tieshasincreaseddramatically.Thetourism related
landuseandlandcoverchangehasbothnegativeand
positiveeffectsonthevegetationcarbonstocks.Vegeta-
tionclearanceaccompaniedbytheconstructionoftour-
istandrecreationalfacilitieshascausedgreatcarbonloss
fromthetourismdestination.Atthesametime,reveg-
etationmeasurehasbeentakentoincreaseaestheticval-
ueoftheenvironment,andthiscanoffsetthecarbon
lossfromtheconstructionofthetourismfacilities.

3MaterialsandMethods
3.1Materials

Forthestudy,topographicmapsoftheSanshengongNationalWaterPark(1:2500)werecollectedfrom
theBureauofYellowRiverManagementofInnerMongoliain2005.Scannedtopographicmaps(inTIFFfor-
mat)oftheparkweredigitized.Thegeographicinformationsuchasvegetationlines,countryboundariesand
topologicalinformationsuchascontourlines(elevation)weredigitizedinspecifiedlayersofthetopography
maps.

Toreconstructthelanduse/landcoverpatternsoftheparkbeforeandafterthedevelopmentoftourismin-
dustry,afieldobservationteamwasformedtocollectdataonthelanduse/landcoveroftheparkin2005and
2010respectively.Toassurethequalityofthedata,severaltrainingcourseswereheldforpersonneloftheob-
servations.Thesecoursescoveredmethodsforfieldobservation,procedureoflanduse/landcovermapping,a-
nalysisofvegetationdata,softwaretrainingandfieldworksafety.

In2005,thefirstfieldobservationwascarriedouttoidentifythelanduseandlandcoveroftheparkbe-
forethedevelopmentoftourismindustry.AccordingtotheCurrentLandUseClassificationoftheMinistryof
LandandResourcesofPeople’sRepublicofChina,aninitialclassificationincludedeightlanduses.Basedon
thefieldsurveymapspreparedusingthetopographicmaps,thecurrentlanduse/coverintheparkwasrecor-
dedanddelineatedindetail.Byinterviewingthelocalgovernorsandlocalpeople,thepropertiesofthecurrent
landsbeforethedevelopmentoftourismindustrywereidentified.Anotherobservationconductedin2010
servedasgettingtheinformationofthelanduseandlandcoveroftheparkafterthedevelopmentoftourismin-
dustry.Additionally,severalSanshengongNationalWaterParkgovernmentpublicationsonvegetationcover
andlanduseswereused.ThevegetationcarbondensitiesforeachlandcovertypewereestimatedinMg/hau-
singvaluesbasedonthescientificliteratureonthestudyregion.
3.2Methods
3.2.1Analysisofpatterns,changetrajectoriesandtransitions.Beforeoperatingthechangedetection,theland
use/covermapsofthetwodateswereproducedseparately.Throughcomparingthepastconditionwiththere-
centone,theenvironmentalchangecharacteristicsduringthisperiodcanberevealed.Apost-classification
changeanalysiswasconductedtoidentifyspatialandtemporaldistributionpatternschangesinthelandscapeof
thepark.TransitionmatriceswerebuiltbasedonGIStoanalyzelosses;gainsandpersistenceoflanduse/cov-
ercategoriesofthestudyarea,andidentifynetchangesandtotalchangesinthelandscape.Totalchangefora
landcoverclassisthesumoflossandgain,andnetchangesaredifferencesinthequantitiesofeachcategory
betweentwoadjacenttimelayers.Landcoverchangetrajectorieswereproducedforeachlatticepointusing
landcovermapsdevelopedfromfieldobservation,whichillustratedindividuallandcoverchangetrendofthe
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pointthrough2004to2010.
3.1.2CarbonStockassessmentVegetation.Carbonstockswerecalculatedseparatelyforeachof3landcover
typesintheNationalWaterPark.Inlinewithothercarbonassessmentstudies,thefollowinglanduse/land
covercategorieswerenotconsideredforcarbonaccounting:constructionland,waterbody,road,beaches,dry
land,andbareland[18].ThebiomasscarbonstockchangeoftheSanshenggongNationalWaterParkcanbecal-
culated,accordingtoformula(1):

δC=CB-CA (1)
δCrepresentsthechangeofthebiomasscarbonstockofthepark;CBisthebiomasscarbonstockofthe

parkbeforethedevelopmentoftourism;CAisthebiomassstockoftheparkafterthedevelopmentofthe
tourism.

Thebiomasscarbonstockoftheparkbeforethedevelopmentofthetourismcanbecalculatedbymultipl-
yingthecarbondensityofthevegetationwiththeareaofthevegetation.

CB =∑
3

i
Di×SBi (2)

WhereDiistheaveragecarbondensityofitypeofvegetation;SBiistheareaofitypeofvegetationofthe
parkbeforethedevelopmentoftourism.

ThebiomasscarbonstockoftheparkafterthedevelopmentofthetourismcanbecomputedasinEq.(3):

CA =∑
3

i
Di×SAi (3)

SAiistheareaofitypeofvegetationoftheparkafterthedevelopmentoftourism.Theaveragecarbonden-
sitiesofthevegetationswerebasedonFang,Yang,Ma,Maimaiti&Shen,2010[19];Hu,Wang,Liu&Fu,
2006[20];Huang,Zhang,Yang & Tang,2008[21].Thesevaluestakeintoaccountbothbelowgroundand
abovegroundbiomassofthevegetation,butdonotincludethesoilorganiccarbon(Tab.1).

Tab.1 Theaveragecarbondensitiesofthevegetations

Vegetation Forest Shrubbery Highcovergrassland Moderatecovergrassland Lowcovergrassland
Averagecarbondensity(Mg/ha) 41.66 6.24 3.48 3.00 2.16

4Results
4.1LandusechangeofSanshenggongNationalWaterParkbetween2004and2010

Fig.2 landuseandlandcoverstructureofthe
SanshenggongNationalWaterParkin2004and2010

Themainlanduseandlandcovertypes
intheSanshenggongNationalWaterParkin-
cluded “grassland,bareland,dryland,
shrubbery,waterbody,constructionland,
transportationandforest”.Landcoverdy-
namicsinducedbytourismindustryinthe
parkbetween2004and2010havebeensignif-
icant.Grasslandcoverhasdominatedthe
park throughoutthe study period, with
67.26% and50.61% respectivelyfor2004
and2010,butitsproportionhasdeclined
nearly17%inthecourseofthedevelopment
oftourismindustry.Besides,theproportionoftheforest,transportation,constructionland,shrubbery,bare
landtendtoincreasewhilethewaterbody,drylandandgrasslandtendtodecrease.In2004(beforethedevel-
opmentoftourismindustry),waterbodymakesupthenextlargestlandcoverwhilethetransportationisthe
smallest(Fig.2,andFig.3-4ontheinsidebackcoveroftheissue).

Severaldistinctchangetrajectoriesweredetectedbasedonthelanduse/coverchangedatabaseofthe
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tourismdestination.Majorchangesincludetransformationfromgrasslandtoshrubberyareas(55.96ha,
11.7%ofgrasslandareasin2004),grasslandtoforest(45.04ha,9.42%ofgrasslandareasin2004),and
grasslandtodryland(37.63ha,7.87%ofgrasslandareasin2004).Othersignificanttransitionsarethose
fromforestareastodrylandareas(5.66ha,52.17% offorestareasin2004),grasslandareastoroad
(2.16ha,4.12%ofgrasslandareasin2004),waterbodytoshrubberyareas(1.62ha,22.08%ofwaterbody
areasin2004),andforestareastograsslandareas(1.57ha,32.08%oftheforestareasin2004).

Theareacoveredby“forests”increasedby22.25%occupyingmorethan59.99ha(8.44%ofthestudyar-
eain2010).Aforestareaof42.35hawastransformedmainlyto“dryland”and“grassland”.Nevertheless,
“forests”regained53.22hafrom“grassland”and“waterbody”,whichresultedinatotalincreaseof10.87ha
from2004to2010.Meanwhile,theareaof“shrubbery”increasedfrom10.81hain2004to75.15hain2010,
mainlyduetotransitionfrom“grassland”(55.96ha)and“waterbody”(16.20ha).Onthecontrary,Agrass
landareaof220.66hawasconvertedmainlyto“shrubbery”,“forest”,“bareland”and“dryland”,whichre-
sultedinanetlossof16.65ha(23.4%ofthestudyarea)(Tab.2).

Tab.2 ChangetransitionmatricesoftheSanshenggongNationalWaterParkfrom2004to2010

 2010/ha                          Tot/ha
2004(ha) Forest Road ConstructionlandWaterbodyShrubbery Bareland Dryland Grassland 2004 Loss(ha)

Forest 6.62 0.01 0.00 0.00 1.07 0.01 25.55 15.71 48.97 42.35
Road 0.48 5.53 0.39 0.02 1.00 3.01 0.61 0.33 11.36 5.84

Constructionland 0.13 0.45 8.04 1.29 0.49 2.21 3.04 0.27 15.92 7.88
Waterbody 5.66 4.86 0.16 20.60 16.20 4.59 0.23 21.06 73.38 52.77
Shrubbery 1.80 0.07 0.38 0.00 0.18 0.40 6.99 1.01 10.81 10.64
Dryland 0.12 0.72 0.27 0.07 0.26 0.29 6.30 63.92 71.95 65.64
Grassland 45.04 21.64 9.35 10.91 55.96 40.15 37.63 257.58 478.24 220.66
Tot.2010 59.84 33.27 18.59 32.90 75.15 50.66 80.35 359.87
Gain 53.22 61.02 10.54 12.29 74.98 50.66 74.05 102.30

4.2ThebiomasscarbondynamicsinSNWPbetween2004and2010
Thedifferencebetweenvegetationcarbonstocksoftheparkin2004and2010isshownintable3.Positive

valuesofthevegetationcarbonstocksindicatesinkswhilenegativevaluesmeansourcesofvegetationcarbon.

Fig.5 Carbonvegetationstocksfor2004and2010

Between 2004 and 2010, with the
developmentofthetourismindustry,the
totalvegetationCstocksinSansheng-
gongNationalWaterParkhaveincreased
from3771.83Mgto4214.30Mg.Land
useandcoverchangeoftheparkhaveo-
riginatedavegetationcarbonsequestra-
tionof442.47Mg.

Theincreaseinforestandshrubbery
areasbetween2004and2010resultedina
totalcarbonstockof2961.94Mg.The
decreaseingrasslandareasbetween2004
and2010resultedinalossof111.09Mgvegetationcarbon.Theforestisthelargestcontributoramongthe
landcovertypes,whiletheshrubberyisthesmallest.Intotal,forestscomprise54.09%ofthetotalvegetation
carbonstockin6.90% ofthetourismdestinationin2004and59.16% oftotalvegetationcarbonstockin
8.44%oftheparkin2010.Inaddition,thepercentageofthetotalcarbonstorageintheforestandshrubbery
tendstoincreasewhilethegrasslandtendstodecrease(Fig.5).

Thegreatestlossinvegetationcarbonresultsfromthetransitionofforesttodryland.From2004to2010,
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thereare25.55haofforestintheparkhaveconvertedtodryland,whichtranslatedinatotalcarbonlossof
vegetationof1064.31Mg.Incontrast,thegreatestgaininvegetationcarbonresultsfromthetransitionof
grasslandtoforest.Theparkhas478.24haofgrasslandin2004,ofwhich45.04hahavereplacedforestin
2010.Theconversionincreasestheamountofvegetationcarboncontributingwith1719.50Mg.

Itisworthnoticingthatmorethan7.36%ofthetotalareasoftheparkcorrespondto“infrastructurede-
velopmentandaccommodationestablishments”,resultedinatotallossof111.09Mgvegetationcarbon.”land-
scapeconstruction”involved36.33%ofthetotalareasoftheparkandcontributedtoasinkof1935.12MgC
invegetation(Tab.3).

Tab.3 VegetationcarbonstocksdynamicsoftheSanshenggongNationalWaterParkfor2004and2010

   2010/Mg
2004/Mg forest Road Construction Water Shrubbery Bareland Dryland Grassland Loss/Mg
Forest — -0.49 0.00 0.00 -37.84 -0.49 -1064.31 -599.76 -1702.89
Road 20.05 — 0.00 0.00 6.23 0.00 0.00 1.14 27.42

Constructionland 5.38 0.00 — 0.00 3.08 0.00 0.00 0.94 9.40
Waterbody 235.75 0.00 0.00 — 101.10 0.00 0.00 73.30 410.15
Shrubbery 63.63 -0.44 -2.34 0.00 — -2.49 -43.59 -2.79 11.97
Dryland 4.89 0.00 0.00 0.00 1.61 0.00 — 222.43 228.93
Grassland 1719.50 -75.30 -32.52 -37.96 154.44 -139.73 -130.95 — 1457.48

2049.20 -76.23 -34.87 -37.96 228.61 -142.71 -1238.84 -304.74

5Discussion
5.1Concernsabouttheusedmethodologies

Forthisstudy,changesinvegetationcarbonpoolsweremeasuredusingstock-differencemethod,which
hasbeenrecommendedbyHoughton,Ding,Griggs,Noguer,Linden& Dai,(2001)andIPCC(2007)for
greateraccuracy[22-23].Wedonotintendtoyieldaccurateabsolutevaluesbuttoidentifythechangetrendofthe
carbonpoolsoftourismdestinationunderthebackgroundofrapidexpansionoftourismandrecreationindus-
try.

Inagreementwith,Newton& Hill,(2010)andMuñoz-Rojas,Rosa,Zavala,Jordán& Anaya-Romero,
(2011)[24-25],wehaveassumedthatthelandcoveralterationistheonlycauseofthechangesinvegetationcar-
bonstocksofthetourismdestination.Consequently,vegetationcarbonpoolsfromareaswherelandcovercate-
gorieshavenotchangedbetween2004and2010areassumedtohavenocarbonlossandsequestrationover
time.Itmustbepointedoutthat,theageofplants,diseasesorloggingcanresultinappreciablebiomasscar-
bonchangesinthesestableareas[26-27].Furtherworkisrequiredtoestimatethepossiblechangesinvegetation
carbonstockinareaswherelandcoverremainsstableinaperiodoftimeforgreateraccuracy.
5.2Concernsaboutthequalityanduseoflanduseandlandcovermaps

Thequalityandreliabilityoflandcovermappinghasconsiderableinfluenceovertheaccuracyofassess-
mentofvegetationcarbonstocksofthetourismdestination.Somelandscapeoftourismdestinationissmall
scaleandcanhardlybeenidentifiedfromtheremotesensingdata.Wehavebeendevelopingthelandcover
mappingwithlargescaletopographicmaps(1∶2500)andfieldobservation.Datafromfieldobservationareof
greaterspatialresolutionthantheremotelysenseddatabut,thistechniqueisexpensiveanddifficulttoapplyat
largescale.

6Conclusion
Thisstudydemonstratestheimportanceoftourismindustryforlandcoverchangeandvegetationcarbon

stocks.Thelanduseandlandcoverchangeinducedbythedevelopmentoftourismindustryhavebeensignifi-
cant.Withtransitionmatrices,severalchangetrajectoriesareidentifiedtoillustratethelandscapedynamics.
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Grasslandcoverhasdominatedtheparkthroughouttheobservedperiod,butmajorityofthelandareaofthe
tourismdestinationhasbeenconvertingbetweengrasslandandshrubberyareasandforest.

Althoughtherewereabout52haoflandwasusedfortouristaccommodationestablishments,infrastruc-
turedevelopmentandleisureactivities.Landcoverchangeshaveresultedinacarbonsinkof442.47Mg,main-
lydueto“landscapeconstruction”measurestoincreaseaestheticvalueoftheenvironment.Theincreasesin
vegetationCstocksoftheparkarepoliticallyinteresting,becausevegetationintourismdestinationcanmakea
significantcontributiontocarbonstorageand,couldlockawayevenmorecarboniflocalauthoritiesplantedand
maintainedmoretrees.However,itshouldbenotedthatvegetationsarenotpermanentcarbonsinksbecause
theywillreleasetheircarbontotheatmospherewhentheydie.

Theresultsgeneratedfromthisstudywillcontributetobetterlocalcarbonbudgetandwillbeusedforfu-
turestudiesonlanduserelatedcarbonemissions,baselinesandmitigationscenariosoftourismindustry.The
proposedmethodologycanbeappliedtoothertourismdestinationeasily,andourresearchpresentsfirstassess-
mentoflanduserelatedvegetationcarbonstocksoftourismdestination.

Therearesomelimitationstothisresearch.First,thispapermainlydiscussesthevegetationcarbon
stocks,butdonotincludesoilorganiccarbonwhichcontainsaboutthreetimestheamountinvegetation[23].
Furtherworkisconductedtoestimatetheeffectoflandcoverchangeonsoilorganiccarbonstocks.Second,
thecarbondensityofthevegetationadoptedisbasedontheliterature.However,thecarbondensityoftheveg-
etationshowssignificantregionaldifference,whichcausesuncertaintyoftheresult.Wewillperform more
worktoimprovetheaccuracyofvegetationdensitiestothepark[28].Italsohasbeenpointedoutthatalong-
termofmonitoringonthehistoricallandcoverchangesisnecessarytoimprovetheaccuracyofthecarbon-flux
estimateinthefutureresearch[29].
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旅游驱动的土地利用与覆被变化对景区植被碳库的影响
———以中国内蒙三盛公水利风景区为例

杨 曦1,姜 锋2

(1.成都信息工程学院 银杏酒店管理学院,成都611743;

2.重庆师范大学 经济与管理学院,重庆400047)
摘要:土地利用与覆被变化是仅次于化石能源消耗的第二大碳排放源。1979年以来,中国旅游业保持高速增长,旅游发展所需的

交通、住宿、娱乐等基础设施建设将导致显著的土地利用与覆被变化。为测算旅游业发展驱动的土地利用与覆被变化对旅游景区

植被碳库的影响,研究通过多次田野调查重建了景区尺度的土地利用格局,利用土地转移矩阵明确了景区土地利用动态演变路径,
结合研究区植被碳密度计算了2004—2010年景区植被碳库的变化。研究结果表明旅游业的发展导致景区土地利用格局显著变

化。在研究期内草地是景区主要植被,但随着旅游的发展,草地与灌丛、林地等用地之间不断相互转换。尽管有约52ha土地用于

旅游住宿、基础设施及休闲活动设施,但景区内植被碳库不但没有减少,反而增加了442.4Mg,这主要是因为景区为提高旅游环境

质量采取了植被保护措施。这表明旅游业可以通过良好的景观营造等土地管理措施,增加景区碳汇,用以“中和”旅游业能源消耗

引起的碳排放。
关键词:土地利用/覆被变化;植被碳库;旅游业;内蒙古;中国
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