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OVERVIEW

In a previous task, the Applied Meteorology Unit (AMU) developed spatial and temporal
climatologies of lightning occurrence based on eight atmospheric flow regimes. In a
follow-on task, the AMU created composite soundings for each of the eight regimes at
four rawinsonde stations: Jacksonville (KJAX), Tampa (KTBW), Miami (KMFL), and Cape
Canaveral AFS (KXMR). The soundings, 32 in all, were delivered to NWS Melbourne, FL
(MLB) for display using the NSHARP software program.

Per request from MLB, the AMU made the composite soundings available for display in
AWIPS. This allows forecasters to compare current soundings to climatology. In addition,
the AMU discovered a way to archive soundings in AWIPS (e.qg. for case studies).

HOW SOUNDINGS ARE RECEIVED AND STORED IN AWIPS

AWIPS receives soundings in Binary Universal Form for the Representation of
Meteorological data (BUFR) format, then decodes and stores them in Network Common
Data Form (NetCDF) format. NetCDF files are in binary format, but can be converted to a
text format: Common data form Description Language (CDL).

Two NetCDF sounding files are generated per day: one with all soundings worldwide
between 0000 and 1200 UTC, the other with all soundings between 1200 and 0000 UTC.

Old soundings are purged each day by automated scripts. Approximately two weeks of
soundings are stored, depending on the AWIPS version and local office policy.

Each meteorological data type (e.g. soundings or surface observations) has a unique
NetCDF format in AWIPS. Each format is described by a NetCDF template file. The
sounding template file is normally in the /data/£fxa/point/raob/netcd£f directory.

b)

C)

ADDING COMPOSITE SOUNDINGS TO AWIPS

The AMU performed the following steps to add the composite soundings to AWIPS:

Localize AWIPS so that composite soundings could be displayed,

Create a test file in NetCDF format to verify composite soundings could be added to
AWIPS, and

Write a software program to convert the 32 composite soundings from NSHARP Archive
to NetCDF format.

a) Create a new file directory to hold the composite soundings:

/data/fxa/point/raob/composite. This ensures the soundings do not get deleted
by the automated purge scripts.

Modify the Upper Air menu. Edit the LLL-siteRaobMenus. txt file in the
/awips/fxa/data/localization/LLL directory, where LLL is the localization
identifier (e.g. MLB). In the file, create a “Composite” submenu. Inside the Composite
submenu, create a submenu for each flow regime. For each flow regime, there should be
four product button keys for the KJAX, KMFL, KTBW, and KXMR soundings.

Add a product button for each sounding. Copy the
/data/fxa/nationalData/raobProductButtons. txt fileto
/data/fxa/customFiles. Add the product button keys to the file. New 4-character
identifiers were created for the soundings, as shown in the table:

Site identifiers for the composite soundings

Flow Regime KMFL KJAX KTBW KXMR
NE KMFA KJAA KTBA KXMA

NW KMFEB KJAB KTBB KXMB
Other KMFC KJAC KTBC KXMC
PAN KMFD KJAD KTBD KXMD
SE-1 KMFE KJAE KTBE KXME
SE-2 KMFF KJAF KTBF KXMFE
SW-1 KMFEG KJAG KTBG KXMG
SW-2 KMFH KJAH KTBH KXMH

d)

f)
g)

Add a unique depict key for each sounding. Copy the
/data/fxa/nationalData/raobDepictKeys. txt fileto
/data/fxa/customFiles. Add the depict keys and associated data keys to the file.

Add a unique data key for each sounding. Copy the
/data/fxa/nationalData/raobDataKeys. txt file to

/data/fxa/customFiles. Add the data keys to the file. Change the directory name in
the eighth field of each record, corresponding to the directory created in Step a).

As user fxa, perform a full localization.

Verify no errors occurred during the localization. For each composite sounding, there will
be a new file added to /awips/fxa/data/localizationDataSets/LLL/SKEWT. If

these files are removed, the soundings cannot be viewed in AWIPS.

composite sounding.

ADDING COMPOSITE SOUNDINGS TO AWIPS (continued)
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N3HARP FILES

CONVERT TO CDL FILE

jax_1 SE-1_ Climo_ Archive.txt
jax 1 SE-Z2  dimo_Archive.ixt
jax 1 SW-1 dimo_ Archive.ixt
jax 1 _3W-2 Cdimo_ Archive.t=t

mfl 1 _SE-1_ Cimo_Archive.ixt
mfl_ 1 _SE-2 Cdimo_Archive.txt
mfl_ 1 _S%W-1_ dimo_Archive.txt
mfl_ 1 _SW-2 dimo_Archive.txt
tbw 1 HE_ Climo_ Archive.txt
thw 1 NW_ Cimo_ Archive.txt
thw 1 Other Climo_Archive.txt
thw 1 PAN___ Climo_Archive.txt
tbw 1 SE-1_ Climo_Archive.txt
thw 1 SE-Z2 Climo_Archive.txt
thw 1 SW-1_ Climo_Archive.txt
thw 1 3W-2  Climo_ Archive.txt
Zmr 1 _ME Climo_Archive.txt
Zmr_1_MNW Climo_Archive.txt
Zzmr_1_ Other Cimo_ Archive.txt
zmr 1 PAN_ Cimo_Archive.txt
=mr 1 SE-1_ Climo_ Archive.txt
=mr 1 SE-Z2 Climo_ Archive.txt
Zmr 1 _SW-1 dimo_ Archive.ixt
Zmr_1_SW-2 Cimo_Archive.ixt
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NSHARP to AWIPS application at start-up.

The AMU manually created a test file in NetCDF format to verify the correct format for soundings in AWIPS. The file was
based on the KMFL observed sounding from 1200 UTC on 1 October 2007. It was successfully viewed in AWIPS as a

The AMU wrote a software program in the Tool Command Language/Tool Kit (Tcl/Tk) language to automate the conversion
of the soundings to NetCDF format. The “NSHARP to AWIPS” program creates a CDL file containing the data for all of the
composite soundings. The user then converts the CDL file to a NetCDF file with the ncgen command-line utility. After the
NetCDF file is copied to the /data/fxa/point/raob/composite directory, the soundings can be viewed in AWIPS.

MEHARP to AWIFS version 1.0
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jax_1_Other_Climo_archive.txt Al
jax 1 PAM  Cdimo_Archive.txt

CONVERT TO CDL FILE
jax_1 _HNE Climo_Archive.tzt (KJAA)
jax_1_NW Climo_Archive.txt (K.JAB)

mfl_ 1_SE-1_ dimo_Archive.txt
3E-Z2  Climo_Archive.txt
mfl_ 1 _3%W-1  Climo_Archive.txt
mfl_ 1 _5S%W-2 dimo_Archive.txt
tbw 1 ME_ Cimo_ Archive.txt
tbw 1 NW_ Cdimo_ Archive.txt
thw 1 Other Cimo_ Archive.txt
tbw 1 PAN_ Climo_Archive.txt
thw 1 SE-1_ dimo_Archive.txt
thw 1 _SE-Z2_ dimo_Archive.tdt
thw 1 S3W-1_ Cdimo_ Archive.txt
thw 1 SW-2  Cimo_ Archive.txt
=mr 1 HE  Climo_ Archive.txt
=mr 1 HNW _ Cimo Archive.txt
Zmr_1_ Other Climo_Archive.txt
Zmr_1_PAN__ Climo_Archive.txt
=mr 1 SE-1_ Climo_ Archive.txt
zmr 1 SE-Z2  Climo_Archive.txt
=mr 1 _5W-1_ Cimo_Archive.txt
=mr 1 _3W-2  Climo_ Archive.txt
iraoh_cdlheader.txt

|
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ADDING ARCHIVED SOUNDINGS TO AWIPS
The AMU performed the following steps to add archived soundings to AWIPS:

« Localize AWIPS so that archived soundings could be displayed, and

« Copy soundings from /data/fxa/point/raob/netcdf to /data/fxa/point/raob/archive, before they get
deleted by the AWIPS purge scripts.

a) Create a new file directory to hold archived soundings: /data/fxa/point/raob/archive. This ensure the soundings
do not get deleted by the automated purge scripts.

b) Modify the Upper Air menu. Edit the LLL-siteRaobMenus. txt file in the /awips/fxa/data/localization/LLL
directory, where LLL is the localization identifier. In the file, create an “Archived” submenu. Inside the Archived submenu,
create a product button key for each upper-air site that contains archived soundings.

c) Add a unique product button key for each site containing archived soundings. Copy
/data/fxa/nationalData/raobProductButtons. txt t0 /data/fxa/customFiles. Add product button keys.

d) Add a unique depict key for each sounding. Copy the /data/fxa/nationalData/raobDepictKeys. txt file to
/data/fxa/customFiles. Add the depict keys and associated data keys to the file.

e) Add a unique data key for each sounding. Copy the /data/fxa/nationalData/raobDataKeys. txt file to
/data/fxa/customFiles. Add the data keys to the file. Change the directory name in the eighth field of each record,
corresponding to the directory created in Step a).

f) As user fxa, perform a full localization.

g) Verify no errors occurred during the localization.

To archive soundings before they get purged, copy the NetCDF files from /data/fxa/point/raob/netcdf to
/data/fxa/point/raob/archive. The archived soundings can then be viewed as a Skew-T plot in AWIPS.

Two NSHARP files are being added to a CDL file.

File View Options Tools VYolume ©Obs MCEPfHydro Upper Air  Satellite kmlb Radar Maps Help

orida _aldearlK(l(l)

KXMR 10/08/07 10002

based on a Surface Fcst Max Temp Lift N KXMR 10/08/07 10007

Precipitable Water= 2.09 in
K-Index= 32

Totals Index= 47

Sweat Index= 241 -
Dry Microburst Pot= 2: Gusts < 30 kis ¢
Freezing Level= 15337 Tt ASL
Wet-bulb Zero Hgt= 11374 ft ASL
0-6 km Avg Wind dir/spd= 7811 kis

Lifting Method
|| . PMAX

0-6 km Stm Motion (30R75)= 10875 kis

0-3 km Stm Rel Helicity= 10 m2/s2 AddiChange Point to Skew-T
Forecast Max Temp= 84 F P: T Td:

Trigger Temp= 28 Cf83 F
Soanng Index= HA Temps Entered As:
MDPIWINDEX= 0.94 /0 kis - Celsius

- Parcel Data - ~ Fahrenheit
Initial Parcel Pressure= 1013 mh Add Point to Skew-T
Initial Parcel TfTd= 8473 F

Initial Parcel T/Td= 29/23 ¢ Add/Change Point to Hodogragh

P: Dir: Spd:
uuuuuuuuuuuuu
Speed Entered As:

~ kis

LCL= 2470 ft ASL/A31 mb
LFC= 2420 ft ASLA31 mb
Max Hailsize= 14.70 cm/5.79 in s mis
Max Vertical Velocity= 56 mis Add Point to Hodograph

Equilibrium Level= 44865 ft ASLA163 mh

Approzimate Cloud Top= NA

Positive Energy shove LFC= 2128 Jikg
Megative Energy Below LFC= 0 Jfkg
Bulk Richardson Number= 3425.33

Add'l HodofSkew-T Information
I Helicity/Storm Inflow
I Wet-bulb Temp Profile

Restore to Original Data Profile

Reset Reset
Hodo SkewT

Reset Skew-T & Hodo |

ct-07
= Status: - [14:53:40: Can not load KJAX. Inventory does not time match.

< ms
]

Interactiw

(= Radar: - |

e Skew-T {Editable) Mon 10:00Z 08-Oct-07

KXMR Skewt Mon 10:00Z 08-Oct-07

Frames:|1— Time: |14:55 Z 23-Oct-07

An archived KXMR sounding being edited with the AWIPS
Interactive Skew-T program.

Florida

MAzER

ed again at: Mar 27 [=m Radar: /_l

Feb-08
Frames: |1 Time:[15:12 Z 27-Mar-08

AWIPS display of the KJAX composite soundings for al

eight flow regimes.
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OBTAINING SOUNDINGS IN N-SHARP ARCHIVE FORMAT

{2 SPC Sounding Analysis Page - 09/04/2008 12 UTC - Windows Internet Explorer [

| @ oow o w=s htbpe ) fuei, spo.noaa, govexper fsoundings 08090412 _0BS!

| File  Edit - Yiew  Favorites  Tools  Help ‘E_i o
A T - ; "
| U0 T | & 5PC Sounding Analysis Page - 0904/2008 12 UTC =g v ] mh v bPage = Ok Tooks -

Sounding Analysis Page 100 O e e, D
| ,‘M ::l'lfe;ii&d e IT:ﬁrpm.ﬁ‘.:Iduecﬁon
; IC (hr
. . . . NWS / Storm Prediction Center B S :
The NWS Storm Prediction Center maintains a | Qs ss ¥ |
/-day archive of observed soundings at o I A S S R R R R s
] Observed Radiosonde Data o0 | —sde woor  4+—— | | Enan a0 2o 1 &
http://www.spc.noaa.gov/exper/soundings/ on | M _—_—" AL s
. 1 2 I I 3
- - | iLF o s Y .@]
an experimental basis . ; Sl PN Rez=> UG 2] [ I W\ G S —
' i I ;21:'1::=25159' E
i i - B —
From the website, a sounding can be ]
. . FZL = 14585 . h ::
downloaded in N-SHARP Archive format, as a % ! 1
text file. ; | SN =
Bafl =T g - ML LOL Q., = "Ea ™
IR e L M A 0 f L
-30 -20 -10 0 10 20 30 40 50 20 40
I ' PARCEL CAPE CINH LCL LI LFC EL SRH(m2/s2) Shear(kt) Mrhind_ SRW [+ BEST GUESS PRECIP TYPE " *
The NSHARP to AWIPS application can be LGN ICL ILTE VL Seton oond e SR |
. MIAED LAYER ] u] 550m 5 i 1803 SFC - 3km =50 12 354529 10514 Based on sfc temperature of 597 F.
used to convert the text file to NetCDF format, i RPN A  egce ] B 1 s 1sons [[SARSSounding Analogs
. . . PW=1.43 in JCAFE =0 1ky WEZ=123EI¢I1' WHDOG=00 Cloud Bearing Layer 30 340023 143013
for viewing in AWIPS. g orepte s o0 Fony snere 2
LowRH=96%  Mean'=1120ky  MaxT=79F  NCAPE=ppof 4-8km SR Wind= 18228kt Mo Quelity Wadches | Mo Quality Hisdches
SigSevers = 0 m363 Superceii =00 éuhﬁkg?gmmglﬁttisn ‘Jnac:t|:|3r33£1;:|_é.‘3 " \%&wmm
gfgfkr;g ﬁl Laps; Tate= gg Eﬁm légft%-?upec?;‘ﬁ!! ={)Gi:‘? Burkers Left = 35718 kt >
-Gk apse Rate= 5. m ia Tor =10, ' _
ac0-S00mo Loes e = 51 Chm | 319 Tor (fwed) = 0.0 [ o bownsrerr= 2smout
700-500mb Lapse Riate = 53 Ckm | Sig Hail = 0.0
View Tabular Scunding Data
this g
cfs f os n Ha ch Th
e Ol dssd8dq S #B s e o

AWIPS display of KMFL (left) and KJAX (right) observed
(beige) and composite (blue) soundings, for the SE-2 flow
regime. The observed soundings were at 1200 UTC on 9/9/08.
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AWIPS display of the composite sounding from KXMR for
the SE-1 flow regime.
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NSHARP display of the composite sounding from KXMR for
the SE-1 flow regime.

AWIPS display of the KMFL, KTBW, KJAX, and KXMR
composite soundings for the NE flow regime.
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