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Summary

Weevaluatedchangesinland-usepatternsonsurroundingthermalenvironments.0urnumericalmodelwas
amodifiedversionofthecoupledatmosphere-plant-soilmodel (CAPSM) developedbylnoue (1995).Numerical
experimentsfocusonarural-suburbanareaincludingTsukubaScienceCity.
Thispaperdetansfieldexperimentsonthetemperaturevariationsinthetransitionboundaryinwhichwind

passesfromonesurfacetoanotherwithdifferentroughesses.Simulationandobservationwereconductedinclear
summerweather inl996. TheprevailingwindwasfromNEtoSWforJulyl996simulations. InCAPSM,
individual landplotscorrespondingtopaddyfields, grassland, industrial zones,wereparameterizedbymodel
canopieswithdifferentaerodynamicproperties,radiationprofiles, stomatalresistance,andturbulence.

rweather inl996. TheprevailingwindwasfromNEtoSWforJulyl996simulations. lnCAFSM,
ual landplotscorrespondingtopaddyfields, grassland, industrial zones,wereparameterizedbymodel
>swithdifferentaerodynamicproperties,radiationprofiles, stomatalresistance,andturbulence.
Simulationshowedthatmontmymeanairtemperature andcanopytemperaturewithinmodelcanopies
arelowerforrelativelywetplotssuchaspaddyfieldsandforeststhanforrelativelydryplotssuchas
uplandcropsandindustrialzones,mainlybecausemuchshort-waveradiationatwetsitesisusedaslatent
heattoevaporatewaterintotheatmosphere.Wefoundthatmiddaytemperaturesatwetsiteswere3-6℃
lowerthanatdrysites, indicatingthatwetsitesmodifysurroundingthermalenvironmentstoa greater
extentthandrysites. Simulationforintentionallymodifiedterrainshowedthatmonthlymeanofdaily
meananddailymaximumairtemperaturesatz=1.5marerelatedtotheBowenratiocharacterizingthe
energybalanceasaland-usepattern.Thismeansthatlatentheatnuxduetoevapotranspirationplaysan
importantroleinvegetationmitigationinthermalenvironments.
Toevaluatethesensibletemperatureonthermalconditionsexperiencedbyhumanbeings,weusedLinke's
equation. Sensibletemperature isexpressedasafunction ofsimulatedwindvelocity, global solar
radiation, andairtemperaturedistributionsatz=1.5maboveground・Thesensibletemperaturethus
calculatedwasapparentlyloweroverpaddyfieldsandforestswithlargerlatentheatnuxthanover
grasslandandhouseswithlargersensibleheatnux・Theseresultsagreewellwithspatialdistributionpat-
ternsofthecanopytemperatureobtainedfromourCAPSMsimulationresults.
Ourfieldexperiments indicatedthathorizontalvariations inairtemperatureaffectedbythermal
environmentsofnonuniformterraininthetransitionboundarylayel,arecontrolledstronglybymeanwind
velocity, roughness length, andshort-waveradiationandsuggestedthattheroughnesseffect is
indispensabletomoderatingthermal environments.0urresultsagreequalitativelywithourCAPSM
simulationresults.

(1)

(2)

(3)

Keywords: land-usepattern,vegetationmitigation, transitionboundarylayer, Iocalcl imatemodel,sensibletemperature

Received20August2003;Accepted2March2004
*NationalAgriculturalResearchCenter


