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Overview of Topics

* LAPS configuration in the NWS (Ben)

 LAPS visualization in forecast operations
(Jeffrey)

* LAPS usage across the NWS (Darrel)

* Future applications with LAPS (Ben)




The Advanced Weather Interactive
Processing System (AWIPS)

AWIPS is an integrated suite of automated data-processing equipment
that supports complex analysis, interactive processing, display of
hydrometeorological data, and the rapid dissemination of warnings and
forecasts in a highly reliable manner.

 Fielded in mid-90s

« Self contained processing and
display system:
— Decoders
— Visualization

— Dissemination of products
(warnings)
— Archiver

AWIPS D2D 3-monitor Display




LAPS in AWIPS

* |nput data:

— Metar

« LAPS-0-25-9
— No national NWS training

— Maritime
» Background Models: — Raob

— RUC 40 Acars/Pireps

- ETA 48 level-3 radar
— No capability for higher-res Profiler

models Satellite

CRON Entries:
20 * * * * perl /awips/laps/etc/sched.pl /awips/laps/ /awips/laps/data
03,19,34,49 * * * * perl /awips/laps/etc/laps_driver.pl vrc_driver.x /awips/laps /awips/laps/data

08,14,23,29,38,45,53,59 * * * * perl /awips/laps/etc/laps_driver.pl Ivd_sat_ingest.exe /awips/laps /awips/laps/data




LAPS Processing in AWIPS

* LAPS Default Domain:
— 10 km grid spacing
— ~ 600 km by 600 km
— Centered over the area of responsibility.
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WEO MOB's WRE Domain
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WCP 21

“5 - +J-A PS5 H(j’t Staﬁ
Eﬁxample”%

.'l

|**In|t|aI|Zat|on wrth LAPS‘ Radar***
TT

LADS D loa.Galeprey ion (in) 03.09 OHR. Thu 09:00Z 03-Jul-08
kmob 0.5 Refl 8bit Thu 09:007 + Kmob 1hr precip Thu 09:007Z 03-Jul-08
wrf_nmm Surface Wind (kts) 03.09 OHR Thu 09:00Z7Z 03-Jul-08




ot MR e R )

WCP 21

“,3 +J-A PS5 H(j’t Staﬁ
Eﬁxample”%

our Iater and after ~600 hme steps'*** —
F 1h Priempltatlon Accumulatlon :

at ‘oump’ by fourth hour!

Sl D G ion {(in) 03.09 1HR Thu 10:00Z 03-Jul-08
kmob 0.5 Peil 8bit Thu 09:597 + Kmob 1hr precip Thu 09:597 03-Jul-08
wrf_nmm Surface Wind {(kts) 03.09 1HR. Thu 10:00Z 03-Jul-08




VWEO MOB's Domain

ASQOS, AWOS , C-MAN and Buoys







Coastal Anal

(%] 8

WP® MOB's Domdin, _ — ~
W =

a a

99 ag

] 8
\E

N =

a




Reg Vis Sat Wed 15:15Z +

7L 5




+ LAPS Surface Teliperature Img 13.15 OHR Wed 15:00Z 13-0ct-10

74 .5

LAPS Surface TempeFature (F) —13.15 OHR-Wed 15;00Z 13-0ct-10




Most Popular NWS Mobile, AL Applications

- Big Plcture with Local Detall'

*Ptn:y (= : 26 5] 28 w"i 'r" §1:(z —l

Strikes - Strikes
Strikes Strikes

03:002 13-0ct-10 Sfc Ftontal Ana1y515 WQd 03:00% 13-0ct-10

Hour™ L1ghtmng "Plot  Wed 03:002 13-0ct-10 - == 7 lHour Lightning Plot Wed 03:002 13-0ct-10
LAPS 250MB Windspeed Img(kt) 13.03 OHR Wed 03:002 T3<0ct-10 LAPS 300MB Windspeed Ing(kt) 13.03 OHR Wed 03:002 T3<0ct-10

LAPS 250HB Wind (kts) 13.03 OHR Wed 03:00Z2 13-0cts10 LAPS 300HB Wind (kts) 13.03 OHR Wed 03:00Z2 13-0tts10
LAPS 250MB Height (dam) 13.03 OHR Wed 03:00Z 13-0ct—10 LAPS 300MB Height (dam) 13.03 OHR ¥Wed 03:00Z 13-0ct-10
=+ 15 St 2 L= 51 7 R -+
- \ e

Strikes o Strikes
Strikes Strikes

Sfc Frontal Analysis Wed 03:002 13-0ct-19
13-0ct-10 1 Hour Lightning Plot Wed 03:00Z 13-0ct-10

1 Hour L1ghtmng P1ot ~'.\Jed 03: 13-0ct-10

LAPS 500MB Windspeed Img(kt) 13.0 R Wed 03: 13-0ct—10
LAPS 500MB Temperature (C) 13. !]3 IJHR Wed 03: 1350ct-10 LAPS 850MB Windspeed Img(kt) 13.03 OHR VWed 03:002 1350ct-10

LAPS 500HB Wind (kts) 13.03 OHR Wed 03: 13-0tes10
LAPS 500MB Height (dam) 13.03 OHR Wed 03: 13-0ct—310




Most Popular NWS Mobile, AL Applications

- Big Plcture with Local Detall'

# 1HE

Strikes
Strikes

e ) . . _ ‘
lnLetstlve Bass ines; _(Editable) e — Ihte&actlve B ines; (Editable)
“SFf_Enonta] nnaly515;~Wed 03:00% 13-0ct-10 ‘1Sf6 Ttpnta] Ana]ys15 wed 03:00% 13-0ct-10

our” L1ghtn1ng P1ot Wed 03:002 13-0ct-10 X b 1 Hour L1ghtn1ng Plot Wed 03:002 13-0ct-10
LAPS 500MB-300MB Divergence (/1e5s) 13.03 OHR VWed 03:00Z2 3-0ct—H

LAPS 250ME Windspeed Img(kt) 13.03 OHR Wed 03:00Z 13<0ct-10 LAPS 300MB Windspeed Img(kt) 13.03 OHR Wed 03:00Z2 13<0ct-10

LAPS 250MB Wind (kts) 13.03 OHR VWed 03:00Z 13-0ce10 LAPS 300MB Wind (kts) 13.03 OHR Wed 03:00Z 13-0ces10
LAPS 250HB Height (dam) 13.03 OHR Wed 03:00Z2 13-0ct-10 LAPS 300HB Height (dam) 13.03 OHR ¥Wed 03:00Z 13-0ct-10

° 18 2 3 e S0 !gﬁi 70 | N ¥
- N -

Strikes ( Strikes
Strikes Strikes

oA

Interactiive Baselines! (Editable%
Sfc Frontal Analysis Wed 03:002 13-0ct-19

13-0ct-10 1 Hour Lightning Plot Wed 03:00Z 13-0ct-10
" 1 Hour Lightning 'y : 13-0ct-10

LAPS 500MB Windspeed Img(kt) 13.03 3 13-0ct—10
LAPS 500MB Temperature (C) 13.03 3 1350ct-10 LAPS 850MB Windspeed Img(kt) 13.03 OHR VWed 03:002 1350ct-10

LAPS 500ME Wind (kts) 13.03 2 13-0cts10 0-1 km MLCAPE = 1524 UTC

LAPS 500MB Height (dam) 13.03 g 13-0ct—310




Most Popular NWS Mobile, AL Applications

- Big Picture with Local Detail!
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Most Popular NWS Mobile, AL Applications

-POP-UP Skew -T log P

» Can quickly compare D — 1 1M 7 . 4//////////
LAPS to other NWP SRR SN B O R
> | | | TN TTTT]T

sources. £ TEA T ol e e/ o e )T
3 ol ) | A v r ; ) s Bop A0 Y o 18894 500 ////// "_/,//////

* Very useful for quickly
scanning lapse rates and
moisture distribution over
entire area at once
without loading point
soundings which can take
extra time.

* Would like to see
parameters display as
one roams around
though.

* Also feel Skew-T display 2. . v ek (™
could be made to be larger. EEFTLYIGE Sl

BB-700ME| ReT| Hulidity\Thg 19.13\ OHR Tue 13:002 +/k
fo L beps 8somp-poous Rel Humidi
\ \ 4

(&
{T 7pue 13:00Z 19-0ct-10

3 ry
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radar | Fopup[ SEellpdl 9248 S-oHR-Hie—13700Z 19-0ct-10
, LABS Surfacq{k'h‘n‘d G ‘\_:«,ﬂ[iﬁ,ﬁ;\l’? -OHE Tue 13:00Z 19-0ct-10




Other Tools that Use LAPS

-Standard Environmental Data Packages

E@‘ 1o lolzaisa yallse e 7o NG

VCP 11

1 km
NX/:S:SdBZ

/
/

/.

/
3] S L HERN X W = A
CAPS(4.3deg-. Wind (ktis) 24[.21 OHR Thu 21:00Z -Aug-06
LAPS 4.3deg "Rel Humidttyo (%) T.24.21 OHR Thu| 21:00Z 24-Aug-06

4.3 kabr Refl 8bit/Thu 22:10Z + //

* Maps environmental data to radar tilts
 isotherms, wind vectors, etc

B B e el e 3 G S ol I |
b ar 1

BY%

SR TS A R

w56 . SABZ 30398ftMSL 28518ftAGL S59nm@287 k;ab;'

* Allows cursor sampling of environment
data at height of radar bin and display
height on Popup SkewT




Most Popular NWS Mobile, AL Applications

- Integrated Quantities-

Updraft
intensifies in
this area

Multicell
forms in this
area

77, 1877 » 4 Y A
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Most Popular NWS Mobile, AL Applications

- Integrated Quantities-




Most Popular NWS Mobile, AL Applications

- Integrated Quantities-
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ost Popular NWS Mobile, AL Applications

Integrated Quantities-

SPC DAY1 TORN OUTLOOK
ISSUED: 12532 05/15/2008
VALID: 1513002-1612002
FORECASTER: CORFIDIHURLE

g‘taotr?'ﬂ1 r\n'aV %ﬁ?‘oerﬁ Eenter Morman, Oklahoma

WFO: MOB

Event Type: -- ALL --

Map Events See icon legend

j 13 event(s) returned.
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Most Popqlar NWS Mobile,AL Applications
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Most Popular NWS Mobile, AL Applications

Integrated Quantities-
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Most Popular NWS Mobile, AL Applications

Integrated Quantities-
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Most Popular NWS Mobile, AL Applications

- Integrated Quantities-

Map Events See icon legend

13 event(s) returned.
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SPC DAY1 TORN OUTLOOK

ISSUED: 12532 05/15/2008
v VALID: 1513002-1612002
FORECASTER: CORFIDIFHURLBY

g’?&ﬁﬁ‘?re&c‘% ?antere Norman, Oklahoma
-,

SPC watching NCEP' RUC may not always obsernve the same thing as a WEQO's local LAPS.
Viany times, | have collaborated positively to bring about an improved forecast simply based on
a more accurate spatial distribution, magnitude and tendency ofi bothf CAPE and! Sr Helicity,
(e.g., shaving off a row ofi counties from a watch).




\erification

Local Red Flag Warning
Criteria met on a relative small
scale!

*Improve PODs
*Reduce FARs
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\erification

Consistency

PR G Ec e RE nEEnanEms © LAPS used exclusively
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LAPS Usage Across the NWS

vﬁsrmv? CENTRAL

EASTERN

SOUTHERN

Purpose Site Selection Site selection

Office input of 31 forecast offices Pased on
LAPS strengths &  across United ~ 9€ographic
weaknesses States characteristics




Knowledge of the LAPS Software

LAPS Knowledge Response Frequency By Region

2 2

Southern Western Eastern Central
Region Region Region Region

Weak Understanding Strong Understanding




Estimate of Office LAPS Use

Mean Percentage of Forecasters Using LAPS Per Office

73.50% 73.57%

33.13%

Southern Region Western Region  Eastern Region Central Region

“LAPS is more of an event-driven tool than a situational awareness tool”




Events where LAPS is an asset

Responses fit climatology
Weather Category Number of
— Central/South U.S. Responses

« Severe Weather
Analysis, Convective
Potential and Instability

Severe Weather & 16
Convective Potential

Wind Fields, Frontal

— North U.S. Analysis

 Winter Weather, Winter Weather &
melting layer, wind Mixed Precipitation
analysis

Current Conditions,
Benign Weather

— Western U.S.

* Moisture trends,
synoptic-forced Temperature Trends
systems

Moisture Analysis

Aviation Forecasting




Trust in LAPS Output

* Trust dependent
on 2 factors:
— Topography
— Surface network
iInput density

 VVocal sites do not

QC Obse rvatlonS S
The analysis can go bad and usually this is easy to spot if you

have an awareness of your geographic domain.”

“Ignore remote or elevated stations.”

“‘Lack of trust when we see bull's-eyes”




Customization of LAPS

 Minimal
customization activity

Reasons Why Not...

* Unsure of
customization
possibilities

» Fear of interrupting
live operations

Customization
Procedures

Number of
Responses

Use/Maintain a blacklist

Change domain size/

resolution

Added new input data
for LAPS to initialize

Run LAPS more than

once an hour

Ho005 ~a————— NUMBER OF ENTRIES

KFCS
KDTwW
WxForYou
KPHL
BMTC2

1

003 ALT STP MSL
001 ALL

101 ALT

001 TMP

002 PCP SNW

Blacklist
Example

ST ATIONS NUMBER OF  ogseryarion
¢ OBSERVAT/ON 7Y PES

PROV/D‘RS 7')’ PES TO
B8LOCK




LAPS Output & Local Modeling

Currently initialize a | Number of

local model with Responses
LAPS?

No 21

No, but would like to

Yes

28 Offices — Why Not Yet?
No compatible model, do not know how, LAPS output/model
domain conflict.

3 Offices — How Did You Do It?

Some use a newer version of LAPS external to AWIPS for model
Initialization.




Transition from AWIPS 1 to
AWIPS 2

AWIPS 1 AWIPS 2
(now) Clelel)




LAPS and AWIPS-2

AWIPS 1 AWIPS 2

File Format NetCDF HDF5

LAPS Version 0-25-9 0-40-11

LAPS Output AWIPS 1 NetCDF | Grib2

New LAPS allows for RUC 13 ingest
Bug fixes

Common AWIPS Vis. Environment (CAVE)
replaces D-2D

— Display of LAPS is the same in CAVE as was in
D-2D




AWIPS 2 LAPS Processing

PYTHON SCRIPTS

c-‘ L R R
_— POINT K

ok B
W NetCDF Files

COMMUNICATION
AT :15 MINUTES PAST
THE HOUR

e Td gmax

T LAPS Wind
CAPE H LI

Grib2 Files

A==
LAPS PROCESSING AT

:20 MINUTES PAST THE

HOUR




NWS Suggestions on How to
Increase LAPS Usage

 General Comments
— Effective documentation
— Training

e Customization
* Value
* High Expertise Comments

— Increase grid spacing, domain size, time
frequency

— Predictive component




Potential solutions to the NWS
suggestions

* High Expertise Users
— Predictive: Incorporate LAPS into WRF
— Config: Upgrade of AWIPS hardware

* General Comments
— Docs: AWIPS2 Documentation
— Training:
* Training for AWIPS 2 LAPS Experts (~May 2011)
 Training for forecasters?




LAPS Training

Need: Application & Example-Driven Learning

Solution: Configuration and Best practices
training

« Configuration:
— How to mitigate data and analysis issues
— How to incorporate LAPS into local model

 Best Practices:

— lllustrate the value of LAPS through specific
relevant examples




Final Thoughts

LAPS in AWIPS since '90s

Preference for LAPS is not consistent
across NWS

“LAPS is an event driven tool”

AWIPS 2 provides an opportunity for an
update to LAPS Expert Training

Re-emphasize the value of LAPS

AWIPS 2 LAPS training contact: ben.baranowski@noaa.gov




