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Brief Outline of Talk

o Statusof radar datafor SALLJEX. Mostly available,
with afew data gapsto be investigated. Best MCS case
IS 22 January, also formation stage of 11 January
system. Some coverage of scattered convection on
other days.

« Crosssections and plan view of reflectivity and
Doppler velocity for 22 January case. These are
preliminary results and more quality control must be
accomplished.

e Quick summary of software and data processing
procedures -- see me, Paola Salio, Jose Meitin for
details
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SUMMARY

e Good datafor 22 January case

» Early stage dominated by supercell storms

o Updraft speeds exceed 30 m/s

 Bow echo sguall line appearance 2 hours later

o Anvil spreads rapidly near tropopause (Th -80C)
* Precipitation efficiency may be quite low

» Data processing takes time and needs work




Aircraft radar data analysis

Soloil, Reorder and Doppler velocity analysis software

Chuntao Liu

Tropical Convective Research Group
Nov. 2003
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Radar data formats

1) Sweep file

Include the rays and cells data ML

2) UF (Universal Format) o/

May be a volume or combined sweeps data

3) Netcdf

Easy to transfer among different platform

A

4) A typical aircraft sweep data includes

dicvea i

Eadar instrument information.
CELL SPACING 150000 NYOQUIST VELOCTTY 169080 BM_ WIDTH -127680 BAND WIDTH 2000e+06 XMTR_PWR 127680
TET_PLS _PWR -227T680 TST_PLS_RNGH -3XMGED TST_PLS_RNGI 327640 WAVELENGTH (4E3ZXHE PRF 2 1NHKe 4

Adrcraft informabon:

TIME_OFSET Amiyl322] AZIMUTH  Array[322] BELEVATION Armay322] CLIP_RANCOE Army[323] LATITUDE Amay[322| LONGITUDE Armay|322)
ALTITUDE Array[322] ALTITUDE_AGL Arrav[322] ROTATION_ANGLE Array[32] TILT Aray[322] MEADMNG Arcay[322] ROLL Ammav[12}
FITCH  ArmaylE20 DRIFT Amgii22] N5 _VELOCITY Amayl3220 EW VELOCITY Asay[322] VERTICAL SPEED Array|313]

NS WIND Armayi322] EW_WIND Aruy|322] VERTICAL WIND_SPEED Army]322]

AC_VEL_COMPONENT Armiy|22] HEADING_CHANGE Armay[332] PITCH_CHANGE Army[322] TRUE_SCAN_RATE Array[322]

Radar Measurements:
Dz ArmnvidT2, 522) VE Amay|472, 123



Using Radar data

input ouput
*.
- - i
oulput apt -
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- display
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Display sweep files by Soloii

choose sweep file

Right click mouse

Editor

Data checking

|| ! G EIEIIES| i =t = EES)
FilggrZoom Center Config  Help = 5 -llel[xl| || File SwpfiLinks Lockstep Repiot Help
Hdg 144.6 L. 24,842 Sweeps Replot OK ancel
Lon. -E8.7821 u 2,18
Lat. -B5.0518 v 9 482 01/22/2003 214540 660 TA43P3 -154_4IR_1
alt 24 8427 z: 24 382 -
Bngle 341 33 34257 2131 Directory |/
25, 14km, -909, 00 -000, 00 000,00
| 25 2eikw 999 0n -699 00 -394’ 00 BI it Rlaatls
25 43km. -888 00 -889 00 -999.00 Starl Time  |01/22/2003 21:43:40.560
25 57km.-998 00 -399.00 -999_00
25, T2km, -999 00 -999 00 -999. 00 Stop Time [01/22/2003 214540860
2 Scan Modes AHQ\E, Tolerance
CFier  [PPLEUR [050.0.z50
- I Link time to frame 1 M a
= it
Display Edit Options  Replol  Heln Cancel Il | _
L J == B
il PZ e mns Replot  Paramlinks Help
: Format 611
Editor
Changes [0 17 Colors Replot (s’ ‘ Cancel
Examine
Range: |24.75 Parameters Parameter Name [vE
Data ‘Widget My Vel [0 Dz Ta
e E =i flin & Max -75.500, 5.500
Log Dit |/ VG Center & Increment [0.000, 3.000 )
Clear Edits Undg i Color Paletie P l i
= B Grid Calor graysn
“ Flle Edit view Temmina Go Colar Table Mame [carbone1?
!
= - EETIES]
Bound Col d
Filc  Boundary FRcplot Examples  Help  Cancel £ e
Exceeded Color [gray 7o
Clear Bd ‘ Commands For Each Ray Clear ane Time Only- Commands Clear Missing Data Calor [darkslateblue
- [ Annotation Color [graydn
Backgrounid Color [midnightblus
i Emphasis Colar  |hotpink
/» (] Emphasis Minddax |0.000, 0.000
[[[ "Add Hewt Brd = [ s ===
Listof All For Each Ray Commands Liskof &Il One Time Only O 0y opoors viewlinks  Certer Landmark TimeSeriss  Replot  Helg
Prey Bn Set | [Fheoite-value of <field> ]| [BB-pates-averaged is <integer> gate
BEB-unfolding of <feld> BEB-max-neg-folds s <integer> View, Center & Landmark Settings Replot J O, I Cancel
add-field <field> to <field> put-in <field> BB-max-pos-folds Is <integers
add-value <real> 10 <feld= putin <eld> BE-use-ac-wind
and-had-flags with =field> <wheres <real> BE-use-first-gooc-gate View Settings Cenler Range (ki) & Az |0.000, 0.000
asser-bad-nags in <fsld= BB-use-local-wind = T Center Lat & Lot -2h 1367, -59.8036
assign-value <real> o <field= a-speckle is <integer> gates oom §
clear-bad-Nags append-histogram-to-file - Center Altitude (ki) 0,433
complement-had-flags area-histagram on <fields Ringsikm) & Spokes(deg) |15.0, 30.0
copy <Meld= 10 <fel= count-histogram on <fiald> 3 & ¥ Tic Marks () [10.0, 100 Radar Lat -251367 Lon: -59.8096 Alt 0453
copy-had-flags from <field> deglitch-min-gates i3 <integers
Macnonkio Mol =) |danlitchoradiie is sintonars |
el sl Landmark Range & Az [0.000, 0.000
Star Tite JDUZE/EDDB 21:45:40 860 First Sueen Range Labels (deg) 450 Landmark Lat & Lon [|-25.1367, -59.6096
Stop Time ]m JE22003 214540660 Last Sweep Angular Fill (%) 1200 Landmark affitude  [0453

S8

| 7=

Hradar_analysis_ Terminal

[§5inbox forliuct@l[ 1 Sololl

|_JFrame 2 swee|[ JFrame 2 Paran| pon Nov 17

[IFrame 2 view,

[ JFrame 2 pata ] [JFrame 2 Ednt \uI [ IFrame 2 ExamlL[Grtamemaste\ll;[lzﬂ% done) W\|
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1ual editing data

Parameters
& colors

View setup



Soloii editing

| Fiig  Boundary: Heplat  E<amples  Help  Cascs
Claat Bne Carmands =ar Each Ray _hear e Time Snly Commands Cleal
copy YE in i £ 3B-gates-averaged 5 4 ]
temayz-ainctaft-mation in WG 3B max-pos-folds 51
K Do Hi copy V3 in Vi BE-mna-neg-Tolds 15 1
o ) _.. ~ in HE'_ Y R L0t 1
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azsart-bad-fzos In«<fals- {E3-use-local
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copy-bad-flags form <fields denlibzh-mer- o Ea
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atat Time |EI1;'EE;'EEIEIE £l 4004641 Firal Gweep

atag Time |I'I1J'FFJ'FI'!I'IE c1dnnd fan

Last Sweep
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Reorder (3-D reflectivity)

INPUT: sweep files

Running reorder:

W

setenv SCRATCH .fout_reorder/

#

/homel/liucttools/rds/bin/greod < input.runreo

MNote:

1) must use “qreod” instead of “qreou’
2) must have “AIRCRAFT" for Eldora & P3
3) may setup the 3-D grid up to 400x400x40
4) Data searching radius is about 1.0-1.5

* sweep distance (100m/s, 6s per sweep)
5) Must set start and stop time
6) output is in Netcdf format

An example of Input.runreo:;

DIRECTORY:"/data/zipser15/yaping/ELDORA/sw
INSTRUMENT:"TF":

OUTPUT "rearder.out";
NETCDF:"./Jout_reorder”;

AIRCRAFT;

WEIGHTING FUNCTION: CRESSMAN:;
GLONGITITUDE:-81.32;
GLATITUDE:25.88;

AMIN:-150,; XMAX:150.;
XSPACING:1.0; XRADIUS:0.6;
YMIN:-150.; YMAX:150.;
YSPACING:1.0; YRADIUS:0.6;
ZMIN:0.0; ZMAX:20.0;
ZSPACING:0.5; ZRADIUS:D.6;
DBZFIELD:DEBZ,REFLEC:
FIELD:VT,VELOCITY;
DISPLAY:REFLEC,0,3;
START:28-jul-02,23:27;
STOP:28-jul-02,23:47;
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3-D variational analysis of
wind field (1) Theory

= Matches the Doppler observations closely T =T, 4+ J+ 2o+ J, (1)
* Satisfies the continuity equation and boundary Io == S AL (CVRr — Vame)e, (23
conditions very closely 22
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3-D variational analysis of
wind field (2) Interpolation

Running:

= wind_interpolate
Enter command file name:
job_wind_interpolate

1) Input data is UF format
containing all sweeps

2) Variable name (DB VU) must
be the same as shown in Soloii

3) system motion is not used
for our case

An example of the file job_wind_interpolate:

03012H1 description
SALLJEX description
2 number of radars

LJuffuld. 1030122214004. TA43P3.0.1ape

214000 215000 time period
LIUfISUMFILE TA first output file
LJuffufd . 1030122214010.TF43P3.0 tape

214000 215000 time period
LUffSUMFILE_TF second output file
1. 4. system motion

214500 time to define system center
-25.1-60.0 center of the grid

1.1.1.0 spacing

40, 40, 0, 0. horizontal center

80 8017 grid number

2. 2; data searching range

1.51.5 gaussian weight

VU Velocity variable name

DB Reflectivity variable name



3-D variational analysis of
wind field (3) Solution

Running:

= wind3_fill
Enter command file name:
job_wind3_fill

= index_ascii (readout solution)

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

1) Input data is output files from
wind_interpolate

2) Grid must be the same as
setup in job_wind_interpolate

3) lteration constrain does not
work, must change the fortran
code. “solvesparse_itpack.f”
current constrain is set as
0.0005

4) 'wind3_fill.w' and 'solution’ are
two output files needed by
index_asci

An example of job_wind3_fill:

030122H1
SALLJEX

2

214000 214500
LUSUMFILE_TA
214000 214500
LAUfSUMFILE_TF
-25.0 -60.3

1. 1. 1.0

40. 40. 0. 0.

80 8017

1000.

1. T

20. 30.

wind3 _fill.w

0.005

Description
Description

MNumber of radars
start and stop time
Input for the radar #1
start and stop time
Input for the radar # 2
Grid center

Grid spacing
horizontal center

arid number

weight for solving
height of melting level
snow and rain dBz
output file

iteration constrain
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Software & IDL codes

Location of Compiled Softwares:

SOLO: fusrflocal/bin
soloii  xltrsii

Reorder: /home/liucttools/rds/bin
qreod greou

Doppler_Wind: /home/liuctftocls/wind
wind_interpolate wind3_fill
index_ascii

Mote:

1. The source codes of these software
can be found under:
/home/liucttools/rds
/home/liuct/tools/wind

2. All compiled under linux

ALL IDL programs are al: fhome/liuctfidllib/pub

Smalltools :

c_liu.clr colorbar.pro colortable_liu.pro
draw_circle.pro  fittpro outpng.pro
velovect new.pro windd.pro

Field plot {(2-D or 3-D grid data display):

plot 2d_field.pro plot_3d_field.pro
plot_3d_layers.pro

plot_3d_cross_curve.pro  plot_3d_cross.pro
plot 3d_cross wind.pro

Data reading:

compare_reorder.pro
compare_recrder_wind.pro
readin_reorder.pro
readin_sweep.pro
read_ncdf.pro

Sweep file and pixels display:

plot_pixels_color.pro  plot_sweep.pro

Map combined plotting tools:
pmapcon.pro  pmapvectpro map_vec.pro
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