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1. Background 

The Applied Meteorology Unit (AMU) originally developed the Anvil Threat Sector Tool 
for the Meteorological Interactive Data Display System (MIDDS) and delivered the capability in 
three phases beginning with a feasibility study in 2000 and delivering the operational final 
product in December 2003. This tool is currently used operationally by the 45th Weather 
Squadron (45 WS) Launch Weather Officers (LWO) and Spaceflight Meteorology Group (SMG) 
forecasters. Phase I of the task established the technical feasibility of developing an objective, 
observations-based tool for short-range anvil forecasting. The AMU was subsequently tasked to 
develop short-tenn anvil forecasting tools to improve predictions of the threat of triggered 
lightning to space launch and landing vehicles. Under the Phase II effort, the AMU developed a 
nowcasting anvil threat sector tool, which provided the user with a threat sector based on the 
most current radiosonde upper wind data from a co-located or upstream station. The Phase II 
Anvil Threat Sector Tool computes the average wind speed and direction in the layer between 
300 and 150 mb from the latest radiosonde for a user-designated station. The following threat 
sector properties are consistent with the propagation and lifetime characteristics of thunderstorm 
anvil clouds observed over Florida and its coastal waters (Short et al. 2002): 

• 20 n mi standoff circle, 

•	 30 degree sector width, 

• Orientation given by 300 to 150 mb average wind direction, 

• 1-, 2-, and 3- hour arcs in upwind direction, and 

• Arc distances given by 300 to 150 mb average wind speed. 

Figure 1 is an example of the MIDDS Anvil Threat Sector tool overlaid on a visible satellite 
image at 2132 UTC 13 May 2001. Space Launch Complex 39A was selected as the center point 
and the Anvil Threat Sector was determined from upper-level wind data at 1500 UTC in the pre-
convective environment. Narrow thunderstorm anvil clouds extend from central Florida to the 
space launch and landing facilities at the Kennedy Space Center (KSC) and Cape Canaveral Air 
Force Station (CCAFS) and beyond. The anvil clouds were generated around 1930 UTC (1430 
EDT) by thunderstorm activity over central Florida and transported 90 n mi east-northeastward 
within 2 hours, as diagnosed by the anvil forecast tool. 

Phase III, delivered in February 2003, built upon the results of Phase II by enhancing the 
Anvil Threat Sector Tool with the capability to use national model forecast winds for depiction 
of potential anvil lengths and orientations over the KSC/CCAFS area with lead times from 3 
through 168 hours (7 days). In September 2003, AMU customers requested the capability to use 
data from the KSC 50 MHz Doppler Radar Wind Profiler (DRWP) in the Anvil Threat Sector 
Tool and this capability was delivered by the AMU in December 2003. 

In March 2005, the AMU was tasked to migrate the MIDDS Anvil Threat Sector Tool 
capabilities onto the Advanced Weather Interactive Processing System (AWIPS) as the Anvil 
Threat Corridor Forecast Tool.



Figure 1. Example of the Phase II anvil forecast graphic overlaid on a visible satellite image of the Florida 
peninsula displayed in MIDDS. The Anvil Threat Sector was computed from radiosonde data observed at 
XMR at 1500 UTC (1100 EDT) 13 May 2001. Thunderstorms that formed within the graphical threat sector 
produced anvil clouds that moved over the KSC/CCAFS area. 

2. Operating the Anvil Threat Corridor Forecast Tool in AWIPS 

The instructions in this section provide the user with a step-by-step guide to activate the 
Anvil Threat Corridor Forecast Tool (hereafter called 'Anvil Tool") and display the resulting 
graphics in the AWIPS primary display window. This User's Guide assumes the user has been 
trained in the use of AWIPS. 

2.1. Starting the Anvil Tool Graphical User Interface (GUI) 

To access the Anvil Tool GUI, click the Tools dropdown menu from the AWIPS Main 
Menu and select Anvil Tool... (Figure 2).
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Figure 2. Illustration showing selection of the Tools dropdown menu from the AWIPS Main Menu and 
location of the Anvil Tool GUI menu item. 

The default selection for the map refresh is "ON". When the user creates an Anvil Tool map 
with Refresh Map "ON", the plot is automatically displayed in the AWIPS frame. If another 
Anvil Tool map is already displayed and the user does not change the existing map number 
shown at the bottom of the GUI, the new Anvil Tool map will overwrite the old one. If the user 
turns the Refresh Map "OFF", the calculation for the Anvil Tool map will be made following the 
instructions in this guide but the Anvil Tool map will not displayed. The user can still display the 
previously calculated Anvil Tool map through the Maps dropdown menu* as shown in Figure 4. 

*NOTE: SMG has placed the Anvil Tool maps under the Tools dropdown menu just below the 
Anvil Tool.
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Data Type: + RAOB	 Models	 50MHz Refresh Map: • ON	 OFF A'ofller Type: • RSA	 MADIS 

Show Label At Orcle: Yes	 No	 Show Label On Frame: 4 Yes , No 

Label Distance From Center: 	 50	 100 , 200 Label Direction From Center: • NE , SE , SW , NW 

Orcle Label Position: 4 Top 	 Middle	 Bottom	 Frame Label Position: 4 Top	 Middle • Bottom 

Date-Tune	 Site	 Station 

200703071200	 r	 _____________ 

20070307_0000 
20070306_i 200 
20070306_0000 
20070305_i 200

Station: 

	

___________	 7 

RAOB: 4 MAP 1 . MAP 2 , MAP 3	 Dismiss 

Figure 3. Anvil Tool GUI as it is first displayed after the user has selected Anvil Tool.., from the Tools 
dropdown menu. 

The 50 MHz profiler data are delivered to the 45 WS and AMU AWIPS via the Range 
Standardization and Automation (RSA) program while SMG receives the data via the 
Meteorological Assimilation Data Ingest System (MADIS). Users at the 45 WS should select the 
Profiler Type "RSA" while SMG should select the Profiler Type "MADIS".
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Figure 4. Illustration showing selection of the Maps dropdown menu from the AWIPS Main Menu and 
location of the three data types and three map plotting options menu items. In this example the three map 
options for the 50 MHz profiler are shown. 

The labels can be placed near the center circle of the plot andlor at a specified distance and 
direction from the center of the circle (Site). Figure 5 shows the GUI after the user has decided to 
display the label only at the circle and not on the frame. When the user selects "No" next to Show 
Label On Frame, the other options associated with displaying the label on the frame are 
automatically grayed-out. If the user creates plots with the label at the circle, they have the 
option of placing the label at the top, middle or bottom relative to the circle. This is done so the 
labels do not overwrite each other for up to three plots of the Anvil Tool as shown in Figure 6.
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Refresh Map: • ON	 OFF Profi'er Type: • RSA , MADIS Data Type: • RAOB	 Models , 50MHz


Show Lel R Orcie: • Yes ., No 

£ 

Orcie Lahel Position: • Top ., Middle 	 Bottom 

Date-Time	 Site 

20070313_1200 
2007031 3_0000	 - 
20070312_i 200 
2007031 2_0000 
20070311_i 200

Station:

Show Lahel On Frne: .., Yes • No 

.t1i&jl L)rc Hun

'usltsoii: • lop , Middle .. 

Station

1 
RAOB: + MAP 1 - MAP 2 , MAP 3 	 Dismiss 

Figure 5. Anvil Tool GUI after the user has selected not to display the label on the frame.
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Figure 6. Three Anvil Tool corridors with the data labels plotted at the center circle. The labels are plotted at 
the top, middle and bottom based on the GUI selection so they do not overwrite each other. The colors of each 
label correspond to the color of the Anvil Tool plot. 

The user can also choose to plot the labels elsewhere in the frame of the image but away 
from the center circle. Figure 7 shows the GUI after the user has decided to display the label 
elsewhere on the frame and not at the center circle. When the user selects "No" next to Show 
Label At Circle, the other options for the circle label position are automatically grayed-out. The 
user now has the option to display the label at distances of 50, 100 or 200 miles from the center 
of the circle (Site) and to the northeast, southeast, southwest or northwest of the center of the 
circle (Site) (these options are also available when Show Label at Circle is Yes" and Show Label 
on Frame is "Yes".). Figure 8 shows the same plot as in Figure 6 but with the three labels plotted 
50 miles to the northeast of the center of the circle. The user also has the option to plot the labels 
at the top, middle or bottom. This is useful if the labels are all plotted at the same distance and 
direction from the center of the circle so they do not overwrite each other.



-- ----''-	 - 

Data Type: • RAOO	 Models	 50MHz Refresh Map: 4-ON 	 OFF Profiler Type: • RSA	 MADIS 

Show LeI At Orcie: 	 Yes 4- No	 Show Label On Frame: 4- Yes	 No 

Label Distance From Center: 4- 50 •, 100	 200 Label Direction From Center: 4 NE	 SE	 SW	 NW 

____-	 4-	 Frame Label Position: • Top	 Middle	 Bottom 

Date-Tme	 Site	 Station 

200703131200 
2007031 3_0000 
20070312_i 200 
2007031 2_0000 
20070311_i 200	 /

Station: 

RAOB: 4 MAP 1	 MAP 2 , MAP 3	 Dismiss 

Figure 7. Anvil Tool GUI after the user has selected not to display the label at the circle.
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Figure 8. As in Figure 6 but the data labels are now plotted in the frame and away from the center circle. The 
labels are plotted at the top, middle and bottom based on the GUI selection so they do not overwrite each 
other. The colors of each label correspond to the color of the Anvil Tool plot. 

2.2. Displaying RAOB data with the Anvil Tool GUI 

Once the Anvil Tool GUI is displayed, the user selects the Data Type which can be RAOB, 

Models or 50 MHz representing worldwide radiosonde data, numerical weather prediction data or 
50 MHz DRWP data from the KSC profiler. In Figure 9, the default, RAOB, has been selected 
and the user has selected a Date-Time. Once the Date-Time has been selected, the GUI displays a 
list of sites (Site) and a list of stations (Station). It is not required that the user select a Site, but 
the user must select a Station. If the user does not select a Site, the Anvil Tool graphic will be 
centered at the location of the data source (Station). The user can select a Station by using the 
vertical scroll bar associated with the Station column or type the station identifier in the space 
provided under the Station column.
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Data Type: 4- RAOB . Models	 50MHZ Refresh M: • ON	 OFF PVOfiev Type: • RSA , MADIS 

Show Label At Orcle: 4 Yes	 No Show Label On Frame: 4 Yes , No - 

Label Distance From Center: • 50	 , 100 -, 200	 Label Direction From Center: • NE SE	 SW , NW 

Orcie Label Posttion: 4 Top	 Middle Bottom	 Frame Label Position: • Top Middle -,, Bottom 

Date lime Site Station 

D70307_12 Station I fl:	 KTBW 72210 
2007030/0000

- 
SLF H :KMAF 72265 — 

20070306_1200 (XIS PTKK 91334 
20070306_0000 009A PAVA 70361 
20070305_i 200 / 0098 : KJAX 72206 / 

Station:

RAOB: 4 MAP 1 , MAP 2 , MAP 3	 Dismiss 

Figure 9. Anvil Tool GUI after a user has selected RAOB as the Data Type and a Date-Time of 20070307_I 200 
(3 March 2007, 1200 UTC) which is now highlighted in red. 

If the user selects a Site, as in Figure 10, the Anvil Tool graphic will be centered on that 
location and the Station will be automatically highlighted in the Station column if data from the 
Date-Time selected is available in AWIPS. In Figure 10, the Site chosen was SLF and the GUI 
automatically highlighted KXMR 74794 as the Station but the user must still click on the Station 
they want to use. The GUI is designed to not automatically select the Station but instead it picks 
and highlights the Station closest to the Site chosen. The user still has the option to chose a 
different Station if they desire. 

When the user clicks on the Station (in this example KXMR 74794), the anvil threat sector 
calculation is done and the data from that Station is displayed in the GUI as shown in Figure 11 
(for this example, expanded to the full extent of the vertical scroll bar).
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Data Type: + RAOB	 Models	 50MHz Refresh Map: + ON	 OFF ProfIler Type: • RSA	 MADIS 

Show Lel At CIrcle: • Yes , No	 Show tel On Frame: • Yes 	 No 

Label Distance From Center: • 50	 100	 200 Lel Direction From Center: • NE , SE , SW , NW 

CIrcle Label Position: • Top 	 Middle - Bottom
	

Frame Label Position: • Top 	 Middle	 Bottom 

Date Tune Site Station 
20070307_i 200 Station	 fl CVVQ 71043 
100/01(1/ 0000 SLF PKWA 91366 

20010306_1200 009 K)<MR 74794 
20070306_0000 0(39A RJAM 37991 
20070305_i 200 / CX39B	 , RJCW 47401 

Station:	 [74794
/ 

RAOB: 4 MAP 1	 MAP 2	 MAP 3
	

Dismiss 

Figure 10. Anvil Tool GUI after the user has selected SLF as the Site which is now highlighted in red. 
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Data Type: 4 RAOB	 Models	 50MHz Refresh M: • ON	 OFF Profier Type: • RSA - MADIS


Qr___No____________ ow Le4 On Frane 4 Yes 

Label Distance From Center 4 50 	 100\, 200 Label Direction From Center • NE	 SESW	 NW 

Orcie Label Position: • Top	 Middle	 Bottom	 Frame Label Position: 

Date Time Site Station 

200703071200 [tion CVVQ 71043 
200/0301 0000 PKWA 91366 
200/0306 1200 009 KXMR 74794 
20070306_0000 CX39A RJAM 47991 
20070305_i 200 / 009B	 / RJCW 47401 

Station:	 74794

EECIN NEW RAOB C?LCULATION 

3ata Type RAOB 
rile Date-Time	 20070307 1200 
rime of observation • 12 0 GMT 
tation Name KXXR 74794 

;tation Let 28 48 
;tation Lan -80 57 
ite	 SLF 

tandatory Levels 
)ressure(mb) 300 vd. 285 vs 63 0 Knots 
)ressure(mb) 250 vd 265 vs 82 0 Knots 
ressure(mb) 200 vd: 270 vs 84.0 Knots 
ressure(mb): 150 vd. 280 vs 84.9 Knots 

ignificant Levels 
eight(m) 9000 vd 280 vs 63 0 Knots 
eight(m) 10500 vd 265 vs 80 9 Knots 

ieight(*) 11400 vd 270 vs 84 9 Knots 
eight(in) 13500 vd 285 vs 84 0 Knots 

rotal Levels 8 
I Average 77 4 Knots 
I Average. -6 2 Knots

4 Top	 Middle .., Bottom 

I, 

verage Wind Speed 77 6 Knots 
lind Direction 274 6 

END OF CALCULATION• 

Make] RAOB: 4 MAP i	 MAP 2 MAP 3 

Figure 11. Anvil Tool GUI after the user has selected KXMR 74794 as the Station.

I, 
Dismiss 

To create the Anvil Tool graphic for display in AWIPS, the user must click the button 
labeled Make" ( ). The text area in the GUI will display the name of the Site as the mid 
point of the graphic as well as the latitude and longitude of the Site as shown in Figure 12. In this 
example the user chose the SLF for the Site which is what is now displayed at the bottom of the 
GUI in Figure 12. The Anvil Tool graphic is now displayed in AWIPS as shown in Figure 13. 
The user can now click Dismiss in the Anvil Tool GUI or leave the GUI open to plot other Anvil 
Tool graphics.
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Data Type:	 RAOB	 Models , 50MHz Refresh Map: • ON	 OFF ProlMer Type: • RSA , MADIS 

Show Lel Al Circle: • Yes, 110	 Show Label On Fme: • Yes	 No 

Label Distance From Center: • 50	 100 ,,, 200 Label Direction From Center • NE , SE ..,, SW 	 NW 

Circle Label Position: • Top -.. Middle 	 Bottom	 Frane Label Position: • Top ., Middle ,, Bottom 

Date- time Site Station 

200703071200 'r
- CWQ 71043 

?0010307 0000 : I PKWA913G6 
?0070306_1 200 009 KXMR 74794 
20070306_0000 OO9A :RM 47991	 - - 
20070305_1200 / 009B	 / RJCW 47401 

Station:	 :74734 

BEGIN NEW RAOB CALCULATION • 

Data Type RAOB 
file Date-Tiite 20070307 1200 
Tine of observation - 12 0 GMT 
Station Nae 1Q	 74794 
Station Lat 28 48 
Station Lon -80 57 
Site - SLY 
Mandatory Levels 
pressure(ab) 300 vd, 285 vs 63 0 Knots 
pressure(Mb) 250 vd 265 vs 82 0 Knots 
pressure(Mb) 200 vd 270 vs 84 0 Knots 
pressure(ab) 150 vd 280 vs 84.9 Knots 

Significant Levels 
height(s) 9000	 vd. 280	 VS: 63 0 Knots 
height(*) 10500	 vd 265	 vs 80 9 Knots 
height(m) 11400	 vd 270	 vs 84 9 Knots 
height(a) 13500	 vd 285	 vs 84 0 Knots

Total Levels 8 
U Average 77 4 Knots 
V Average -6 2 Knots 

Average Wind Speed 77 6 Knots 
Vind Direction 274 6 

1	 END OF CALCULATION' 

Creating ap overlay 
Circle Label Position - Top. Frame Label Position - Top 
Mid point of plot SLY 
Lat 28 617 
Lon -80 683 

Finished creating MAP 1 

_______

RAOB: • MAP 1 -, MAP 2 	 MAP 3	 Dismiss 

Figure 12. Anvil Tool GUI after the user has clicked on the Make button. The GUI now displays the midpoint 
of the Site where the graphic will be plotted on the AWIPS.
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Figure 13. The Anvil Tool graphics plotted in AWIPS based on the RAOB selected from the Anvil Tool GUI. 
The source of the data (Station), center of the graphics (Site) and Date-Time of the data is plotted with the 
graphic based on the user-selected locations. 

Users can change the color, line type, line thickness, text magnification, etc. using the 
standard procedures available in AWIPS to customize the look of the Anvil Tool graphic. Figure 
14 shows the same view as in Figure 13 but the color of the Anvil Tool graphic was changed to 
red and the line thickness increased to make the tool more visible on the mostly black 
background of the satellite image.
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Figure 14. As in Figure 8 but the color of the Anvil Tool graphic was changed to red and the line thickness 
increased. 

2.3. Displaying 50 MHz data with the Anvil Tool GUI 

Processing data from the 50 MHz profiler in the Anvil Tool GUI is similar to processing the 
RAOB data except the data is only available from one Station - the 50 MHz profiler at KSC. In 
Figure 15, 50MHz has been selected as the Data Type and the available Date-Time of the 50 MHz 
data is displayed. Once the Date-Time has been selected, the GUI displays a list of sites under 
Site and displays times of the profiler data under Station that are closest to the previously 
selected Date-Time (now highlighted in red) as shown in Figure 16. The user will select a Site 

where they want the Anvil Tool graphic to be centered when displayed in AWIPS. As shown in 
Figure 17, the Site chosen was SLF. The user must still click on a time in the Station column. 
When the user clicks on the time (in this example 12:00 GMT), the data from the profile at that 
time is displayed in the GUI as shown in Figure 18. 

For SMG, before choosing 50MHz, SMG must select MADIS. Otherwise an error box 
displays that says Error: no files matched glob pattern "_".
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n---- ------	 - x 

Data Type:	 RAOB	 Models 3 50MHz Refresh Map: • OH	 OFF Prolder Type: + RSA	 MADIS 

Show Label At Orcie: yes • Ho	 Show Label On Frome: 4 Yes -, No 

Label Distance From Center: • 50 , 100 .,200 Label Direction From Center: ., HE • SE 	 SW , NW 

Frame Label Position: • Top	 Middle ., Bottom


Date-Time 

200702222000 
20070222_i 930 
20070222_i 900 
20070222_i 030 

1 20070222_i 800

__-____________ 

50MHZ 4 MAP 1	 MAP 2	 MAP 3	 Dismiss	
j 

Figure 15. Anvil Tool GUI after the user has selected Anvil Tool... from the AWIPS Tools dropdown menu 
and selected 50MHz as the Data Type.

- x 

Data Type:	 RAOB , Models	 50MHZ Refresh Map: 4 ON	 OFF Profiler Type: 4 RSA N. MADIS 

Show Label At Orcie: Yes 4 No	 Show Label On Frame: 4 Yes , No 

Label Distance From Center: 4 50 ., 100 , 200 Label Direction From Center: , NE 	 SE	 SW	 NW 

4	 Frame Label Position: 4 Top 	 Middle	 Bottom 

Date-Time	 Site	 Station 

20070222_1330	 T Station	 11:45 GMT 
20070222_i 300	 SLF	 J 12:00 GMT 
2007022Z_1230	 009 
200702221200	 0C39A 
20010222 1130	 / 009B

Station: 

50MHz	 MAP 1	 MAP 2 ., MAP 3	 Dismiss 

Figure 16. Anvil Tool GUI after a user has selected a Date-Time of 20070222_I 200 (22 February 2007, 1200 
UTC) which is now highlighted in red. 

Site	 Station 

Tr ___ 
Station:
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Data Type:	 RAOB	 Models 50MHz	 Refresh M:	 ON	 - OFF	 Profiler Type: * RSA	 MADIS 

Show Lel Al Orcie:	 Yes •No Show LeI On Frome: • Yes	 No 

1,eI Distice From Center: * 50 -, 100	 200	 LeI OWection From Center ., NE • SE ., SW	 NW 

4 
- - Frome Label Position: • Top .., Middle , Bottom 

Date-Tn-ne Site	 Station 
20070222_1330 Station 11:45 GMT 
20010222_i 300 SLF j J 12:00 GMT 
200102221230 0(39 
20070222 1200	 .m - 009A 
20070222_1i30 0090 /

Station: 

50MHz + MAP 1	 MAP 2	 MAP 3	 Dismiss 

Figure 17. Anvil Tool GUI after the user has selected SLF as the Site.
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I	 Ai f Corridor version 1.1.0 	 -	 -	 x I 
Data Type:	 RAOB	 Models + SOMHi Refresh	 ON	 OFF Profiler Type: • RSA	 MADIS 

Show Label At Orcie: Yes + No 	 Show Label On Frome: • Yes , No 

Label DistasM From Center • 50 ., 100 	 200 Label Direction From Center , NE • SE , SW	 NW 

4	 .,	 Frane Label Position: 4 Top	 Midile	 Bottom 

Date-lime Site Station 

20070222_1330 Station	 fl 
20010222_i 300 12:00 GMT 
20010222 1230 009 
200702221200 OOSA 
?00/(J?2?_1130 0C39B / 

Station: 174794 

••	 BEOIN NEW PROFILER CALCULATION 

Data Type = 50)01: profiler 
Ststion Let	 28 62755 
Station Lon	 -80 69519 
File	 20070222 1200 
Tise • 12 00 DX 
Site	 SLF 

Significant Level, 
height(s) 9041 vd 298 vs 63 6 Knots 
height(s) 9186 vd, 297 vs 63 6 Knot, 
height(s) 9331 vd 294 vs 67 1 Knots 
height(s) 9621 ed 292 vs 66 1 Knot, 
height(s) 9766 vd 295 vs 70 0 Knots 
height(s) 9910 vd 292 vs 64 9 Knots 
height(s) 10055 vd 291 vs. 68 0 Knots 
height(s) 10200 wd 289 vs 69 0 Knots 
height (a) 10345 vd 286 vs 70 0 Knots 
height(s) 10490 vd. 285 vs 71 5 Knots 
height(s) 10635 vd 286 vs 73 9 Knots 
height (a) 10780 vd 290 vs 71 5 Knots 
height(s) 10925 vd 292 vs . 73 7 Knots 
height(s) 11070 wd 295 v 80.7 Knots 
height(s) 11214 vd 295 vs 88 8 Knots 
height(s) 11359 ed 296 vs 98 0 Knots 
height(s) 11504 vd 296 cc- 109 6 Knot, 
height(s) 11649 vd 295 vs 116 6 Knots 
height(s) 11794 vd 295 vs 121 7 Knots 
height(s) 12229 vd, 296 vs 112 0 Knots 
height(s) 12374 vd 294 vs 117 0 Knots 
height(s) 12518 vd 291 vs 112 9 Knot, 
height(s) 12663 vd 289 vs 108 9 Knots 
height(s) 12808 vd 286 vs 111 6 Knots 
height(s) 13098 wd 286 vs 99 3 Knots 
height(s) . 13243 vd 284 vs 102 4 Knot, 
height(s) 13388 vd 282 vs 100 3 Knots 
height(s) 13533 vd 279 vs 102 8 Knots 
height(s) 13678 vd 277 vs 99 1 Knots 
height(s) 13822 vd 278 vs 96 4 Knots 
height(s) 13967 vd 278 vs 101 9 Knots 

Total Levels	 31 
U Averege 83 8 Knots 
V Average -29 6 Knots 

Average Wind Speed 88 9 Knots 
Wind Direction	 289.4

* END OF O?LCULATIOH"

50MHZ + MAP 1	 MAP 2 ., MAP 3	 Dism*ss 

Figure 18. Anvil Tool GUI after the user selected 12:00 GMT as the time in the Station column. 

To create the Anvil Tool graphic for display in AWIPS, the user must click the button 
labeled 'Make" ( ). The GUI displays the name of the Site as the mid point of the 
graphic as well as the latitude and longitude of the Site as shown in Figure 19. In this example 
the user chose the SLF for the Site which is what is now displayed at the bottom of the GUI in 
Figure 19.
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Data Type:	 RAOR	 Models 4 50MHz Refresh Map: • ON . OFF ftofller Type: • RSA , MADIS 

Show LeI At ('cle: 	 Yes * No	 Show LeI On Frame: 4 Yes , No 

LielDlstence From Canter • 50 	 100 , 200 Leliel Direction From CenterNE • SE , SW , NW 

: 4	 Frame Le4 Position: I Top . ddIe	 Bottom 

Date- line	 Site	 Station	 -	 ________ 
20070222_1230	 T-
201	 ISLF	 12:00 GMT 
20010222_il 30	 0G9	 - 
20070222_li (I)	 - OOSA 
20070222_i 030	 j / 009B	 / 

Station: 0 

BEGIN NEW PROFILER CALCULATION 

Data Type	 50)Ofz profiler 
Station Let 28 62755 
Station Lon -80 69519 
File - 20070222 1200 
Tise - 12 00 GMT 
Site - Station 

Significant Levels 
height(s) 9041 vd 298 vs 63 6 Knots 
height(s) 9186 vd 297 vs 63 6 Knots 
height(s) 9331 Vd 294 vs 67 1 Knots 
height(s) 9621 vd 292 vs 66 1 Knots 
height(s) 9766 vd 295 Vs 70 0 Knot, 
height '.s 9910 vd 292 VS 64 9 Knots 
height(s) 10055 vd 291 v, 68 0 Knot, 
height(s) 10200 vd 289 v 69 0 Knots 
height(s) 10345 wd 286 vs 70 0 Knot, 
height(s) 10490 vd 285 vs 71 5 Knot, 
height(s) 10635 wd 286 vs 73 9 Knot, 
height(s) 10780 vd 290 vs 71 £ Knots 
height(s) 10925 vd 292 vs 73 7 Knots 
height(s) 11070 vd 295 vs 80 7 Knot, 
height(s) 11214 vd 295 vs 88 8 Knots 
height(s) 11359 vd 296 vs 98 0 Knots 
height(s) 11504 vd 296 vs 109 6 Knots 
height(s) 11649 vd 295 vs 116 6 Knots 
height(s) 11794 vd 295 vs 121 7 Knots 
height(s) 12229 vd 296 vs 112 0 Knot, 
height(s 12374 vd 294 v 117 0 Knot, 
height(s) 12518 vd 291 vs 112 9 Knots 
height(s) 12563 vd 289 vs 108 9 Knot, 
height(s) 12808 vd 286 vs 111 6 Knots 
height(s) 13098 vd 286 vs 99 3 Knots 
height(s) 13243 vd 284 vs 102 4 Knot, 
height(s) 13388 vd 282 vs 100 3 Knots 
height(s) 13533 vd 279 vs 102 8 Knot, 
height(s) 13678 vd 277 w 99 1 Knots 
height(s) 13822 vd 278 vs 96 4 Knots 
height(s) 13967 Vd 278 vs 101 9 Knots 

Tot1 Levels 31 
U Average 83 8 Knots 
V Average -29 6 Knot, 

Average Wind Speed 88 9 Knots 
Wind Direction 289 4 

END OF CALCULATION 

Creating sap overlay 
No Label At Circle, Frae Label Position Top 
Mid point of plot Station 
Let 8 62755 
Lon -80 69519 

Irinished creating MAP 1

50MHz 4 MAP I	 MAP 2	 MAP 3	 DisiNss 

Figure 19. Anvil Tool GUI after the user has clicked on the Make button. The GUI now 
displays the midpoint of the Site where the graphic will be plotted on the AWIPS display.

20



Users can change the color, line type, line thickness, text magnification, etc. using the 
standard procedures available in AWIPS to customize the look of the Anvil Tool graphic. Figure 
20 shows the view after the user changed the color, line type, line thickness and magnified the 
text of the Anvil Tool graphic.

- 
O. T.	 NaP,HyS. 

- a.	 ic c > yA C)	 .	 o.,.,	 s,,w: o.	 - 

Figure 20. The Anvil Tool graphics plotted in AWIPS based on the 50 MHz profiler data selected from the 
Anvil Tool GUI. The source of the data (Station), center of the graphics (Site) and Date-Time of the data is 
plotted with the graphic based on the user-selected locations. After the Anvil Tool graphic was plotted, the 
user changed the color, line type (dashed), increased line thickness and magnified the text. 

2.4. Displaying Model forecasts with the Anvil Tool GUI 

Processing data from the model forecasts in the Anvil Tool GUI is similar to processing the 
RAOB and 50 MHz data with a few exceptions. The forecasts are available from three models - 
the Rapid Update Cycle (RUC), Eta model (NAM) and Global Forecast System (GFS) and the 
forecasts are available at multiple forecast hours, depending on the model. In Figure 21, Models 

has been selected as the Data Type and the GUI now displays a choice of the three models as 
Model Type, just above the Date-Time list. In this example, the RUC is selected.
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I ----	 _x 

Data Type:	 RAOB 4 Models	 50MHZ Refresh Map: • ON	 OFF Profier Type: • RSA	 MADIS 

Show Lel At Orcie:	 Yes • No	 Show 1eI On Franie: • Yes .., Ho 

L,el Distance From Center: 	 50	 100 , 200 Label Direchon From Center: , NE	 SE	 SW , NW 

	

Frame Label Posihon: + Top	 Middle / Bottom 

Model Type: •RUC , HAM , GFSI 

Date-Time	 Site	 Fcst Hour 

20070307_2000	 --	 ____________________ ______________________________ 
20010307_i 900 
20070307_i 800 
20070307_i 700 
20070307_i 600	 /

Models * MAP 1	 MAP 2 MAP 3	 Dismiss 

Figure 21. Anvil Tool GUI after the user has selected Anvil Tool.., from the AWIPS Tools dropdown menu 
and selected Models as the Data Type. 

Once the user selects the Date-Time (initial time of the model) as shown in Figure 22 (now 
highlighted in red), the GUI displays a list of sites (Site) and available forecast hours (Fcst Hour). 
The user will select a Site where they want the Anvil Tool graphic to be centered when displayed 
in AWIPS. In Figure 22, the Site chosen was SLF. For the model forecasts, unlike the RAOB and 
50 MHz data, the GUI does not present a Station column but instead displays the Fcst Hour 
column and does not automatically highlight a Fcst Hour. The user must click on a Fcst Hour as 
shown in Figure 23. When the user clicks on the Fcst Hour (in this example 0), the anvil threat 
sector calculation is done and the data from that Fcst Hour is displayed in the GUI as shown in 
Figure 23. Unlike the observed data, it takes a bit longer to calculate the Anvil Tool parameters 
from model data. Typically, it takes 3 sec for the RUC, 15 sec for the NAM and 35 sec for the 
GFS.
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-	 x 

Data Type:	 RAOB • Models	 50MHz Refresh Map: • ON	 OFF	 Profier Type: • RSA ., MADIS 

Show Label At (cle:	 Yes 4 No Show Label On Frame: • Yes	 No 

Label Distaice From Center: • 50 	 100 , 200	 Label DWection From Center , NE , SE • SW	 NW 

4 Frame Label Posihon: 4 Top	 Middle	 Bottom 

Model Type	 R 

Date-Time Site Fcst Hour 
200703071700 iLF E a 
:20070307_1600 009 1 
20070307_i 500 009A 6 
20070307_i 400 0098 9 

0(40 /	 12

/ 

Models + MAP 1 MAP 2 MAP 3	 Dismiss

Figure 22. Anvil Tool GUI after a user has selected SLF as the Site. The GUI now displays the available 
forecast hours in the Fcst Hour column.
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!	 — X 

Data Type: ., RAOB 4 - Models , 50MHZ Refresh M: 4 ON	 OFF Profiler Type: • RSA ,, MADIS 

	

Show lahelAt Orcie: ., Yes • Ho	 Show Lel On Frame: • Yes ., Ho 


LeI Distance From Center: • 50 , 100 , 200 Lei Direc lion From Center: ,NE,SE• SW , NW 

- 4	 Frame Label Posihon: 4 Top , Middle ., Bott1j 

Model Type: 4 RUC	 11AM	 GFS 

Date-line	 Site	 Fcst Hour 

Z0070307_1700 
20070307_i 600	 '3 
20070307_i 500	 CX39A	 6 
200703071400	 0(390	 9 

0(40	 /12 

BEGIN NEW MODEL CALCULATION ' 
Performing calculations Reed variables from file 

Model RUC 
Model run 20070307_1300 
Site - SLF. using grid point nearest to the Site 
Forecast hour • 0 
nueber of grid points in x direction 76 
nueber of grid points in y direction 57 
grid point used in y direction - 13 
grid point used in x direction • 58 

Calculating u-wind co*ponent Calculating v-wind component 

U Average 76 1 Knots 
V Average -o 2 Knots 

Average Wind Speed 76 1 Knots 
Wind Direction 270 1 

Adjusted Wind Direction (changed from grid-relative to north-relative) 275 1 	
]


END OF CALCULATION**+

____________ 

Models 4 MAP 1	 MAP 2	 MAP 3	 Dismiss 

Figure 23. Anvil Tool GUI after the user has selected 0 as the Fcst Hour. 

To create the Anvil Tool graphic for display in AWIPS, the user must click the button 
labeled Make" ( ). The GUI will now display the name of the Site as the mid point of 
the graphic as well as the latitude and longitude of the Site as shown in Figure 24. In this 
example the user chose the SLF for the Site which is what is now displayed at the bottom of the 
GUI in Figure 24.
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- x 

Data Type:	 RAOB • Models	 50MHz Refresh M: • ON	 OFF Profder Type: • RSA	 MADIS 

Show Label At CIrcle: 	 Yes • No	 Show Label On Fre: • Yes 	 No 
Label Distance From Center: • 50 ,10O -, 200 Label DWection From Center: 	 HE	 SE • SW , NW 

Frome Label Position: • Top	 MidcMe , Bottom 

Model Type: • RUC	 HAM	 GFS 

Date-flue	 Site	 Fcst Hour 

200703071700 
200703071600	 009	 _J 3 
20070307_1500	 OCi9A	 6 
20070307_i 400	 j OCJ9B	 9 

j 0(40	 /12 

BEGIN NEW MODEL CALCULATION •* 
Performing calculations Read variables from file 

Model • RUC 
Model run - 20070307_1300 
Site • SLY. using grid point nearest to the Site 
Forecast hour • 0 
nu.ber of grid points in x direction 76 
rtuxber of grid points in y direction 57 
grid point used in y direction 13 
grid point used in x direction 58 

Calculating u-wind component Calculating v-wind component 

U Average 761 Knots 
V Average -o 2 Knots 

Average Wind Speed 76 1 Knots 
Wind Direction 270 1 

Adjusted Wind DirectiorL (changed from grid-relative to north-relative) 275 1 

END OF CALCULATION4 

Creating map overlay 
No Label At Circle, Frame Label Position - Top 
Mid point of plot SLY 
Lat 28 617 
Lon-80 683 

Finished creating MAP 1 

___________	 _____________	 p / 

	

Models 2 MAP 1 .. MAP 2 , MAP 3	 Dismiss 

Figure 24. Anvil Tool GUI after the user has clicked on the Make button. The GUI now displays the midpoint 
of the Site where the graphic will be plotted in the AWIPS display. 

2.5. Displaying multiple Anvil Tool graphics in AWIPS 

Multiple Anvil Tool graphics can be displayed in AWIPS. If a user wants to display one 
Anvil Tool graphic from each of the three data types, they will follow the procedures in the 
previous sections for each data type. This will display up to three Anvil Tool graphics overlaid 
on each other (Figure 25). Using the standard procedures available in AWIPS, the color, line 
type, line thickness, etc can be changed to customize the look of each Anvil Tool graphic from 
each separate data type.
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I___	 _____	 ___	 - - 
o.	 < <	 - -	 -_ 

Figure 25. An example of the Anvil Tool graphics plotted in AWIE'S based on RAOB (red), 50 MHz (cyan) 
and RUC Model (green) after creating them in the Anvil Tool GUI. 

To display multiple Anvil Tool graphics in AWIPS from the same data type, users must 
select different map numbers by using the MAP options at the bottom of the Anvil Tool GUI. 
First, users would create an Anvil Tool graphic for one of the three data types described in 
previous sections and use the default MAPI. They would then choose the same data type at a 
different observation or model forecast time, but would choose MAP2 or MAP3 before clicking 
the Make button. This will display up to three Anvil Tool graphics of the same data type overlaid 
on each other (Figure 26). If the user does not change the map number, the Anvil Tool graphic 
will overwrite the previous graphic in the AWIPS display that used the same map number. 

Up to nine Anvil Tool graphics can be overlaid on each other in one AWIPS frame using all 
three data types. Although the resulting graphic could be confusing, it can be done as shown in 
Figure 27.
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Figure 27. An example of the Anvil Tool graphics plotted in AWIPS based on three different RAOB times, 
three different models and three different 50 MHz profiler times for a total of nine plots overlaid on each 
other. All of the data labels were plotted on the frame, not near the center of the circle and at varying 
distances and directions so they did not overwrite each other.
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