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/Naisala CTi2K Ceilometer =

SDuElNERsHeneforthietansmitierand
OIIENON tNEI receiver
5K raru?j' > Indium Gallium Arsenide
(1 J(“ s) pulsed laser diode, at

)( 2m (£10nm)

: ’Celver Silicon Avalanche [

: photodlode with interference filter at vatonal weater servic
904nm (Range: 12000 Tt

e Heater/blower to keep window clear

e Maximum cloud base detection of

12,000 feet
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e | ran;r Indium Gallium Arsenide
(Ls 'J{“ aAs) pulsed laser diode, at
) LOnm (£10nm)

Celver Silicon Avalanche
j photodmde with: interference filter at
915nm et
¢ Heater/blower to keep window clear Model CL31

o Maleum CIOUd base detec‘uon Of (Range: 25,000 feet)
25,000 feet




j’_]T’NCNCLC' Hdicator (CHI)
NWS CT12K Iaser ceilometer
!rts clouds to 12,000 ft
ductlon was discontinued in 1998
___ __'ew ceilometers needed in 2008 or 2009

_|-l-"

: RIEP for replacement 25,000 ft Ceilometer
— Performance to 12,000 ft criterion for OT&E

— Performance to 25,000 ft criterion for
specification compliance
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S S (CL31) cellometer meets
GalionS.

[e)} -==0ften do the CL31 report comparable heights to
Ependent references?

== 6w often do the CL31 report comparable percentage
:ﬂoud cover to independent references?

-~ — How often do the CL31 report clear sky when
= mdependent references report cloud bases?

— How often do the CL31 report a non-clear condition
when independent references report clear?

EIININ e Pre-Production Valsala
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Tesgégproadaf b

J Clourlm were detected by CL31 cloud
de,ect ‘algerithm

Stelist caI analysis performed on cases
L _*unlform cloud base reports

*Primary. reference was the human
s ebserver aided by the MPL

- ® Observations extended into 30 minute
periods for analysis




Ihstallation Site
2l d-C:@Q_ﬁ_jgtl-ratie )

o Al romm AriSONS performed at NWS
Jcerhr —Test [Facility:

i and MPL data collected automatically

o Observer data manually entered into
Microsoft Access form
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Data Coll‘ef_ctiﬂw}-'- R
_ - : :

siNana CiFl 2K cloud Dase elghts coIIected
/250! seconds

VIPLE nl,z dibase heights collected every 30
SECQ as

= L 'érnal cloud detection algorithm is insufficient
T *5 Sed 'as an observer aide to discern cloud heights

—-..-—-

%‘é’ f‘-H_uman observations performed
- — Every 1 hour above 2,000 ft or clear
— Every 20 minutes below 2,000 ft
— Every 10 minutes below 2,000 ft and rapidly changing



> Pl e "'ns wWere used

2 rlgie)ge t ofi cloud layer determined using the
midpoint time from the balloon entering
H_EE cloud until disappearing

_— -
=

;—f’f elght oft vertical visibility determined

—

~ using  the time from release until the
balloon disappears
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DELErmMINnIing Refierence
Comparison-Duratior

el Between | Duration Observation is
se V/ations Valid

E' min + 5 min of the observation

=l 20 min £ 10 min of the
= observation

= ~ > 30 min + 15 min of the
observation
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Metries, Equatiens™

(# of 30 - min periods test sensor layer height is within specification)

Layer Height Comparability (%) = x100

(# of 30 - min periods reference data is available for testing)

(#30 - min periods test sensor calculated %CC is within specification)

Percent Cloud Cover Comparability (%) = X100

(# of 30-min periods reference data is available for testing)

= =
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~—  Missed Layers (%) = : : . :
- (# of 30 - min periods of reference NON - CLR data available for testing)

. (# 30 - min periods test sensor reports CLR when reference reports NON - CLR) %100

(# 30 - min periods test sensor reports NON - CLR when reference reports CLR)

False Layers (%) = x100

(# of 30 -min periods of referencereported CLR data available for testing)
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ofitWare and a beta release

NNVONIUIIVENSIONS! O

BV2.08N

— FLEIWS 'rJJi overed in January 2008 leading to reporting of vertical
\/JJJJJUF" e

SRV/PI00N
= *Ep taﬂed on March 6, 2008 to solve V2.08N problems
3 '—.;. == aéked reporting resolution of clouds above 12,000 ft

i-.._-"

~ e \/2,10B

_;_* ~— Solved reporting resolution problems with an improved algorithm
= - on V2.09B

- — Based on reanalysis the recommendation was made to Vaisala to
continue with the full release version, V2.10N
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Al|'sensors passed compliance with the

5()Oft All'sensors were compliant
=] J 6 5, 000ft: Only sensor #001 was complaint

25, 0 ):66 tto 12,000ft: All sensors passed height
= :_,_-cr- pliance W|th the exception of #001. All sensors were

1-—

—  non- compllant for percentage of cloud cover.

._-

o

& 12 000ft to 25,000ft: Insufficient number of events (2
events)

® (Clear Skies: All sensors were compliant
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AllF'sensorsiwere compllant
500ft AII SEensors were compliant
to 9 5,000ft: All sensors were compliant except

25 Oté to 12,000ft: All sensors were compliant.

_ J*-I;:)-:e p0ft te 25,000ft: Insufficient number of events (5
— —ever 1ts). #001 was height comparable on all 5 events
= censors #002, #003, & #004 were comparable on 4/5

- events. All sensors were compliant for missed layers
during non-clear conditions except #004

o (lear Skies: All sensors were compliant
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—vz?yglgsuiw} .

f@ Otz NG periods were available during replay
500ft AII SEensors were compliant.

0 5,000ft: All'sensors were compliant.

'a 12 000it: All sensors were compliant.

to 25,000ft: All sensors were height compliant;
e 4 were non-complaint for percentage of cloud
VEr and missed layers during non-clear conditions

_lear Skies: All sensors were compliant
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V2 10N Results
Ongo‘ﬂ!@:Evaluatlon
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iiiaEE terSO0It: 0 event
Ot r *1 500ft: 0 events

_,JOOFF to 5 000ft (5 events): All sensors height
corglle 2 of the'4 were non-complaint for percentage
of cle)tfe cover cover was 10% below allowable in one
Case (reportmg equivalent to middle BKN instead of high
=" BKN N)rpercent cloud cover was 1.67% over allowable in
= 0ne case (reporting barely OVC instead of upper-mid
—=—F 'BKN)

s, 5 000ft to 12,000ft (4 events): All sensors were

' compllant

e 12,000ft to 25,0001t (5 events): All sensors were height
compllant

® (Clear Skies (21 events): All sensors were compliant.
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‘ go_ncluﬁfc)ns‘}-'- S

L 3

n.Decemben.2/, 2007 to July
" [FmMware loads

' compllance for V2.08N, was due to
ient false low clouds

— V2 ()9N solved false low clouds issue but
- lacked reporting resolution for high clouds
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| ANIOHIHECRIGRHLAMMNENERBIE
fic JrJ ouds and! proved so with replay
data

Bafc'o reanalysis of \/2.10B the
fecommendation was made to Vaisala to
ﬂtmue with the full release version,

|-—"-.-'-F— ——
=3

=—\/2.10N (currently being evaluated).

—® Valsala has demonstrated with the
corrective measures taken that the CL31
has become completely or nearly
compliant in all the categories and
conditions

e
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Within 10% of the ratio of
“Cloud Hits” to the total

mﬂd VISIblhty 30-min samples from the
=1 2 reference
— E@h surface obscuration The greater of + 200 Within 20% of the ratio of
-~ and/or light precipitation feet or 10% of the “Cloud Hits” to the total
- ~and visibility >1 mile and reference reported 30-min samples from the
_ < 3 miles. height. reference
With surface obscuration Within 30% of the ratio of
and/or moderate “Cloud Hits™ to the total
precipitation and visibility 30-min samples from the

<1 mile. reference 21
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@ Performance Re:

e Durinc e-arS i€

No more than 3 sensor samples shall be
reported as cloud height bases during
any 30-minute period.

—= ‘Cigar' skies (including partial No more than 5 sensor samples shall be
-~ obscurations) with visibility > reported as cloud height bases during
% mile and < 7 miles. any 30-minute period.
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_‘ ~ Discrete 30-min periods
representing all categories

b < 000 :
== %_;ED_:Q_feet to are desired, with at least = /;ecoﬁlzﬁf;;: i
~ = 5,000 feet. part of the periods coming . q
— . in Tables 1 and 2.
- 55000 feet to from heights above 18,000
12,000 feet. feet.
12,000 feet to
25,000 feet.
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< 3 hits or < 5 hits in 30 minutes
depending on visibility

S—TEW N/A

= ’_‘_E:: -?S_EATTERED > 32% - < 56%
=== BROKEN > 56% - < 89%
=l OVERCAST > 89% - 100%

VERTICAL VISIBILITY > 89% - 100% Surfaced Based

24



	SPECIFICATION COMPLIANCE TESTING OF THE VAISALA CL31ASOS PRE-PRODUCTION CEILOMETER 2007-2008
	Outline
	Vaisala CT12K Ceilometer
	Vaisala CL31 Ceilometer
	Background
	Purpose
	Test Approach
	Installation Site �and Configurations�
	Data Collection�
	References Below 2,000 Feet�
	Determining Reference �Comparison Durations�
	Metrics’  Equations
	Results
	V2.08N Results
	V2.09N Results
	V2.10B Results
	V2.10N Results �Ongoing Evaluation
	Conclusions�
	Conclusions�
	Further Discussion
	Performance Requirements �During Cloudy Skies
	Performance Requirements �During Clear Skies
	Height Ranges and Acceptable Compliance Criteria
	Sky Coverage Amounts �and Percentages

