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=Remote sensing systems

=>Methods development

=>Quality assurance program elements
=Applications of methods
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Remote Sensing Systems
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= Sodar
— mini sodar
~ phased amay
— “standard sodar”
= Radar wind
profiler
= Radio acoustic
sounding systerns
(RASS)
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Remote Sensing Systems
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Remote Sensing Systems

— standard s
= Radar wind
profiler
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QA Methods Development

= "Pre-regulatory guidance”

= Original "On-Site”
guidelines

= QA handbook volume IV

= BAQ scdar
characterization study

= PAMS upper air guidance

= "On-Site” guidance
revisions
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QA Methods Development

= “Pre-regulatory guidance™ < Dealt primarily with

Sr-Ste” sodars

= Reprove the
technology

= Remote sensing met
with significant
skepticism
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QA Methods Development

= "Pre-reguiatory guidancs On-Site

< Original "On-Site* Meteorological
guidelines Program Guidance for

= 28 handbook volums [V Reguiatory Modeling

= BAC sodar Applications (1995}
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= SAMS o & gLiIdEine
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QA Methods Development

e "Pre Quality Assurance
e O Handbook for Air
G s Poltution
= QA handbook volume iV Measuremert
e BAC =:z Systems Volume IV:
Meteorological

Measurements (1995)
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QA Methods Development
< MRS AR 1R A6

= "Fre-regulatory guidance

= Crigmnal “On-Sits”
guidalines

= 24 handbook volume v

= BAQO sodar
characterization study

= PAMS Upper air auikancs:

' On-Gile” guidance
TEVISINNS

= Quality Asswrance of

Remote Wind
Profiters during the
1995 EPA Sodar
Characterization
Study (Baxter 1996}

= Various papers and

publications by
Crescenti
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QA Methods Development
LU

e R ATy guioar T2 Draft Guidelines for
o C the Quality Assurance
3 and Management of
s TS PAMS Upper-Air
@ B Msteorological Data
(1995)

= PAMS upper air guidance
o LA guinanes
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QA Methods Development
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Site-Specific Guidance QA
Methods
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= "Pre-regulatory guidance Site-Specific =Calibration methods
e Onginal ‘On-Site” Meteorological i
. - i . 4

QUde s Monitoring Guidance System and perfgrmance audits
e &3 handbook voume v for Regulatory = Standard operating procedures
= BAC sodar irng Applicati j i

o st xgg;jmg pplications u:~0p§rat|onal checks and preventive
= PAMS upper air guidan maintenance
= “On.-Site” guidanca =»Corrective action and reporting

revisions N .

=Commen problems in remote sensing
=2} pansorm ¥ parsons
System Audits System Audits
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= S0P verification

= Hardware connection
verification

= Antenna alignment

= Transmit pulse

= Background noise level
measurement

= Background frequency
specira measurement

< Vista table preparation
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= SOP verification

= Have SOPs been
developed?

= Are they being
implemented?

< Are there deviations
from the SOPs?
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System Audits
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= SOP werifation = Cable routing
= Hardware connegtion = Proper cable locations
verification .
= Connector corrosion
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e SOF verficat

& Hardware oo
venficatiar

< Antenna alignment

= Backgrouns nnise l=vei
meaghrement

= Bavigroune
spacta m
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System Audits

= QOrientation of
individual antennas or
amray

=t evel of aray

= Tilt angle of harizontal
beam antennas

= Level of RASS
sources

]

PRARSDNS

System Audits
L ey

& S0P verd = Single frequency

= L":";:f;h = Mutti-frequency
i1k ) )

e Antenna aligrmers = Qualfty of pu!se

= Transmit pulse = Pulse sequencing

= Baclkorour::

Megsurer

& ackgeound in
SEeCita mea
= \igta fabes
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System Audits
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© SOP verifical ion

o Hardware cornechon
verification

= Antenna algrmen:

= Transmit puise

= Background noise level
measurement

= Background
SPECra meas

= Vigta fabie cres

f

= General breadband
neise (sodar}

= Assess effect on data
coliection

= Effect of instrument
noise oh heighbors
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System Audits
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e SOP venficaior

= Audio frequency
spectra in the range
the of sodar

o Transmi jpuiss

= Backarourd
mEgsdrem a2t

= Background frequency
spectra measurement

= Vista lable o

o SOP verification

@ Hardyars i
verification

e Anranna ahysment

< Transmit pulss

© Backaround ralse ieve
Tedsursmsnt

= Background frequency
specira measurement

> Vista table prewarat

System Audits

= Audio frequency
spectra in range of
sodar

< Radio frequency
spectra in range of
radar using a scanner
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System Audits

= SCF wenfication
& Hardwears monneciinn

VErHCEtIn

s Backg

= Bax -
SpE‘(D’E measuremen
= Vista table preparation
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System Audits (continued)

o Operational mode
verification with SOP

< Review of station
operations

= Physical inspection of
hardware

= Processing of data
collection intervals

= Review of recent collected
data

System Audits (continued)

= Operational mode
verification with SOP

= Review of station
aperations

) “hvstcal inepastion of
harh

2 Proces

& Review of recent oolleched
Jdata

= Verify instrument
settings and ranges
against the SOP

= Recommend potential
changes if modes if
operations would
improve

System Audits (continued)

= Operatonal mode
varfication with SOF

< Rewview of station
operations

&l nspecton of

= Observe site
technician in normal
site check and
operations

= Review site and
equipment logs

System Audits (continued)

o Cperational mode
verfication with SCP
stahion

3 Phystcal inspection of
hardware

= Eh

& Fevtest of teoent solleclas
data

= Check antennas for
integrity and
weathering

= if needed,
recommend changes
in maintenance
intervals
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System Audits (continued)

ahional maoe = Review processing

verification with SOP techniques and
= ke : of staton means of combining
ola= S . .
= :’f;:c‘;j‘rmuertiow of sub-hourly intervals in
ysical ingpectios
harchware hourly

= Processing of data
collection intervals
e Review of reaenl (lected

System Audits (continued)

= Review collected data
for metecrological
reasconabieness

= Note any noise
interference problems

= Review of recent collected

dalz data
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Performance Audits Performance Audits
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= Comparison vs, audit = Comparison vs. audit = Comparison uses another
. : - . . measurement method that is
= Comparisan devices = Cormgarisen devicss not necessarily a “standard”
= Audit devices = Audis savicss to assess the level of
: agreement between the two
= Sodar comparisons methods
= Sodar audits = Audit uses a device that
. . . . provides a known input into
<> Radar wind profiler = Radz wing oziiler the instrument being audited
=< RASS S RAIR to check the accuracy of the
instrument response to the
known input
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Performance Audits Performance Audits

= Comparison vs. audit = Tall tower

= Comparison devices = Radiosonde
= Audit devices = Sodar
o Sodar comparisons < Tethersonde

= Sodar audits
= Radar winc srofiler
o RASS

= Anemometer Kite
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o Comparison vs, aLct = Instrument that

& Compsnsan devicos produaesf known
= Audit devices ffequ_enmes at known
. time intervals
= S¢dar compaTisans .
= Sod udte = Acoustic Pulse
pdaraudits Transponder and
=2 Radz- wing zofier others

= e
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Performance Audits

= Campansen v audit < TFall tower
< ComEpanson deyices = Radiosonde

= AL Gevices = Sodar
= Sodar comparisons = Tethersonde
= Sudar audits < Anemometer kite

Performance Audits

= Coampanson s audit o Acoustic device such

o Companson devices as the Acoustic Pulse
Transponder

= Reduces the need for
comparisons to gain
confidence inthe

o Audi devices
= Sodar compznisons
> Sodar audits

<> Rada wing prof lar = Rada" wing profiler proper instrument
@ [Rans > RASE operation
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Performance Audits Performance Audits

= Conmiparison vs, atgit = Tall tower

o Cemgarison devices > Radiosonde
= Audiz devices = Sodar

=2 3odar compariscas = Tethersonde
o Bsdtar aucis

= Radar wind profiler
o RAZE

D Anerrarssater kite
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= Compariscn vs, audit = Tall tower
= Comparison devices = Radiosonde

o Audit devices <> Sodar

o Sodar comparisons = Tethersonde

= Sodar audits o Anemoratar kits
e Radar wino arobler

= RASS

Where We Go From Here
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> Defined requirements and procedures
=Reduced reproving of the technology

=>Needed guidance is emerging in a usable
form

=Education of users and regulators in
remote sensing technologies is needed

= Proper impiementation of the methods
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