LUR Mapping of PM, - Under Different Wind Seasons in Beijing
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Introduction

Accompanyingthe rapid urbanizationand increasein the number of
traffic vehicles,many Chinesecities have experiencecelevatedlevel of
PM, .. Theyearly averagePM, . concentrationn Beijing is around/0-90
¢ g P m recentyears Red alerts of haze and health advisoriesfor
protectivemeasure$avefrequentlyissuedn winter.

Beljing hastwo major aerosolsourcesPM producedocally (e.g., from
traffic) and those originated from neighboring highly-industrialized
provinces(suchasHebel) The prevailingwind speedanddirectionvary
substantiallybetweensummerand winter, resultingin large variationin
PM, . as well. However, the impacts of wind on spatial distribution,
contribution from the two sources,and seasonalariation of PM,: in
Beljing hasnot beenfully explored In this report,a LandUseRegressio
model,usingpredictorvariablesat different spatialscaleswasappliedto
Investigatetheseimpactsunderdifferentwind season\We alsocomparec
our LUR resultswith NASA MODIS AOD products

Data collection

U Hourly PM, . datafrom 35 sites,20132015from Beljing DEP

U Meteorological data from China Meteorologica Data Service
Center

ULandsad TM remote sensing image for recent land use
classification

U Rankedanddetailledroadnetworks
U ASTERGDEM data
U AOD data(MAIAC data)from NASA, 20132015
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Methods
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The whole period was divided into 2 periods,southwind dominated __
seasonand northhrwind dominatedseason,basedon monthly wind
direction frequency For eachseasonwe (1) fit the regional spatial
trend of PM,., (2) preparedland use variables and a series of ...
continuouslyincreasingbuffers with 30m stepsize, (3) regressedhe
residual(the local variation) of the first stepwith land usevariablesat

differentbuffersandfind the optimal buffer for eachvariable,(4) built - £

theland usemodelwith stepwisdinearregressioimethod,andpredict
spatialdistributionof PM, ., and(5) validatedthe modelandevaluate

the spatial and temporal variations of PM,. and each part of *
contributionthroughthe seasonamapsandregressiorfiunctions

Results
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® North wind season
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PM, . = -0.9547X + 154.03
Rz 0.8154
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Conclusions
U LUR model was able to produce detailed Rhapping in Beljing;

U North wind season showed obvious regional patterns, but south wi
season appeared to be locally characterized and largely influenced b
traffic roads;

U Highly polluted events were associated with southwest and north €
wind during November to February;

U MODIS AOD productsfrom NASA showedsimilar spatialpatternwith
LUR resultsandwashighly correlatedwvith LUR map(r=0.88);

U Thereis a goodpotentialto mutually examinethe mapquality of PM, -
andothers(e.g. NO,, O;) derivedfrom LUR andremotesensing
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