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Motivation: Routine measurementsof the depth of the daytime

conveciveboundary ayer (CBLYver and are neededo contol ai Comparison of remote sensing methods for observing the CBL
quality andinitializeand evaluatenumericalweathersimulations
Doppler RadarWind Proﬁler SCanr”ng Aerosol L|dar TheREAIl(Mayoret al. 2007) hasbeenlocatedat CSUChicosince

Augustof 2008 TheCBLoften showsup verywell in the vertical
scans(RHI) Thisis becauseactivity at the surfaceof the earthis

the primary source of particulate matter. The overlyingd ¥ NJ S
I Y 2 a4 LKtgpoidBl¥cleaner Thereforethe top of the CBL
appearsas a dramatic decreasein aerosol backscatteras one
ascends
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- T— Wind profilers are small Dopplerradarsthat use

[ stationary, phasedarray, antennas to project _
microwaveradiationvertically Radara S OK @ S &

Gol O1 a Qd i gedavded in the clear 1l
atmosphere from inhomogeneity in the radio-
refractive index The radars are particularly
sensitiveto Braggscattering The height of the
boundary layer can be determined by the
identification of a maximumin backscatterthat
typicallycorresponddgo the entrainmentzone
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Thetop edgeof the CBLcanbe objectivelyidentified in the lidar
data by applying Haar waveletsto the columnsof backscatter
datain the imagesresultingfrom verticalscans

Research Objectives:
1) Collect data in Chico during the summer of 2012.

2) Apply a waveletlgorithm described by Davis et al. (2000) to - Date: 5/ 21/2007
vertical scans from the REAL to determine CBL top. Chico "~ F Start: 22:59:29.16 UTC
3) Compare CBL height measurements derived from the lidar wit ~ 2 5 [ End: 22:59:37.88 UTC
those derived from the nearby NOAA radar profiler. CBL t E TF Peak: 1.050 km
4) Use observations of CBL depth to assist in air quality forecastihg Op Radar — 20 '_Avg Peak: 0.877 km
and weather model validation. | => g " Std Dev Peak: 0.205 km‘ P
Radiosonde The depth of the CBLcan be determined = 1.9F
by in situ measurements Radiosondes Lidar g - L
are carried aloft by balloons(or aircraft) T o 1.0 Afbgve. th_m :]h Istory
to measure vertical profiles of Local Time (ours L : 3 .Bla felg sas
temperature, humidity, and pressure | _ _ S 0.5F erived Irom a series
The CBL depth is determined from a Dr. LauraBianco(NOAA)evelopedalgorithmsand appliesthem to objectivelyidentify the | Right: One RHI scan from : TV | of REAL RHI scans
dlstlnctchangeln the Vertlcalgradlentof CBLhEIght fl’0m pI’OfI|er data (above) Thesedata have been Used to begln deVeIOplng ;TfUEEQLO?Tﬁ;VzgfaSESUE@'O B e S PR S RS SR (Ieft) USIng the Haar
temperature  While this is a robust climatologiesof CBLheightin the CentralValley Below,trianglesshowmeanCBLheightin | itstop edge as determined () 1 .l 3 4 5 wavelet algorithm.
method, it is typically limited to a few Chicofor the months of April ¢ September2008 Diurnalmonthly-averagedapserate of | ¥ "® sl vae= Range (km)
soundinger day virtual potentialtemperatureis shownin color (Biancoeet al. 2011). J
] : . CCO (Chico, CA) Timeline for ResearchiVe plan to operate the REAL during the summer and autumn of 2012. Data processing and comparigon of
Below: Example Radiosond i ' 2.0[VAY 2.0 JUNE g radar and lidar CBL heights will then take place and a thesis and journal article are to be completed by summer 2013.
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