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Conclusions

üLUR model was able to produce detailed PM2.5 mapping in Beijing;

üNorth wind season showed obvious regional patterns, but south wind 

season appeared to be locally characterized and largely influenced by 

traffic roads;

üHighly polluted events were associated with southwest and north east 

wind during November to February;

üMODIS AOD productsfrom NASA showedsimilar spatialpatternwith

LUR resultsandwashighly correlatedwith LUR map(r=0.88);

üThereis a goodpotentialto mutually examinethemapquality of PM2.5

andothers(e.g. NO2, O3) derivedfrom LUR andremotesensing.

Data collection
üHourly PM2.5 datafrom 35 sites,2013-2015from Beijing DEP

üMeteorological data from China Meteorologica Data Service

Center

üLandsat5 TM remote sensing image for recent land use

classification

üRankedanddetailedroadnetworks

üASTERGDEM data

üAOD data(MAIAC data)from NASA, 2013-2015

Introduction
Accompanyingthe rapid urbanizationand increasein the number of

traffic vehicles,many Chinesecities haveexperiencedelevatedlevel of

PM2.5. TheyearlyaveragePM2.5 concentrationin Beijing is around70-90

ɛg/m3 in recent years. Red alerts of haze and health advisories for

protectivemeasureshavefrequentlyissuedin winter.

Beijing hastwo major aerosolsources,PM producedlocally (e.g., from

traffic) and those originated from neighboring highly-industrialized

provinces(suchasHebei). The prevailingwind speedanddirectionvary

substantiallybetweensummerand winter, resultingin large variation in

PM2.5 as well. However, the impacts of wind on spatial distribution,

contribution from the two sources,and seasonalvariation of PM2.5 in

Beijing hasnot beenfully explored. In this report,a Land-UseRegression

model,usingpredictorvariablesat differentspatialscales,wasappliedto

investigatetheseimpactsunderdifferentwind season. We alsocompared

our LUR resultswith NASA MODIS AOD products.

Methods

Results

LUR Mapping of PM2.5 Under Different Wind Seasons in Beijing

Pangu plaza and Olympic stadium (Birdôs Nest) in 2014, Beijing
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The whole period was divided into 2 periods,south-wind dominated

seasonand north-wind dominatedseason,basedon monthly wind

direction frequency. For eachseason,we (1) fit the regional spatial

trend of PM2.5, (2) prepared land use variables and a series of

continuouslyincreasingbuffers with 30m stepsize, (3) regressedthe

residual(the local variation)of the first stepwith landusevariablesat

differentbuffersandfind theoptimalbuffer for eachvariable,(4) built

thelandusemodelwith stepwiselinearregressionmethod,andpredict

spatialdistributionof PM2.5, and(5) validatedthe modelandevaluate

the spatial and temporal variations of PM2.5 and each part of

contributionthroughtheseasonalmapsandregressionfunctions.
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Construction Distance to road NDVI Road density Terrain slope

North wind season
South wind season

Season LUR function Adj. R 2 CV R2

North 

wind 
Ln(P)= 5.3252ī0.0235Slopeī0.0081DTS 0.89 0.84

South 

wind 

Ln(P)=4.5539ī0.1413Distanceī0.2292NDVI

ī0.0089Slopeī0.0037DTS
0.83 0.78

Average Ln(P)=4.8350ī0.2415Distanceī0.0057DTS 0.88 0.85

Terrain slope (Slope), Distance to the nearest road (Distance),

Normalized difference vegetationindex (NDVI), Distanceto south

(DTS=Y-Y0) andY0 is theY coordinatevalueat southendof Beijing.

PM2.5 = -0.9547X + 154.03
R² = 0.8154

PM2.5 = -0.2586X + 79.166
R² = 0.6838
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