Northcentral NWS (NCNWS) GFE Fire Weather Bundle 

Version 3.0
September 2, 2005
Applicable to IFPS 17.6
Installation Instructions and Notes: 

Installation should take ~15 minutes.
1. Download and unpack the software:  (As user ifps on dx2)

    > cp fire2005.tar /tmp

    > tar -xvf fire2005.tar
    > cd fwf2005
The fwf2005 directory contains the procedures, tools, and formatters used. These should be installed as user

SITE into your GFE as follows:

Install these files as smart tools:

Calc_Hours_of_Sun.Tool

Haines.Tool

MixHgtAve.Tool

MixHgt.Tool

TransWindAve.Tool

TransWind.Tool

VentRateAve.Tool

VentRate.Tool

Remove_QPF_if_no_Wx.Tool

Install these files as Procedures:

Change_Fire_Wx_Model.Procedure

Create_Fire_No_Smoke.Procedure

Create_Fire_With_Smoke.Procedure

Finalize_Fire_No_Smoke.Procedure

Finalize_With_Smoke.Procedure

Install the following as Text Utilities. When installing, change the XXX to your SITE ID (ie. ARX):

FWF_XXX_Definition.TextUtility  
FWF_XXX_Overrides.TextUtility

Once the two text utilities are installed, open them and change all instances of <NODE> to your STATE ID 

(ie. MKE), and all instances of <SITE> to your SITE ID (ie. ARX)



2. Following the directions in the documentation and using the /tmp/fwf2005/localConfig.py file as an example, modify your own localConfig.py file (in /awips/GFESuite/primary/etc/SITE on dx2):  

a. Add the time constraints:


HrsOfSunTC = localTC(6*HOUR, 24*HOUR, 14*HOUR, 0lines) 


FireWxAvgTC = localTC(12*HOUR, 24*HOUR, 6*HOUR, 0)

b. Add the elements:

MixHgtAve = ("MixHgtAve", SCALAR, "ft", "Mixing Hgt Average", 20000.0, 0.0, 0, NO) 


TransWindAve = ("TransWindAve",  VECTOR, "mph", "Transport Wind Average", 125.0, 0.0, 0, NO)


VentRateAve = ("VentRateAve", SCALAR, "mph-ft", "Vent Rate Average", 500000.0, 0.0, 0, NO)


serverConfig.TransWind = ("TransWind", VECTOR, "mph", "Transport Wind", 125.0, 0.0, 0, NO)


serverConfig.VentRate = ("VentRate", SCALAR, "mph-ft", "VentRate", 500000.0, 0.0, 0, NO)

c. Add the "parms" 


parms = [([MixHgtAve], FireWxAvgTC), ([TransWindAve], FireWxAvgTC),([VentRateAve], FireWxAvgTC)]


If a "parms" line already exits in your localConfig.py, append the above elements to it. 
3. Must ensure enough versions of the Eta12, Eta40, and GFS80 grids are in the database. Add the following three lines:


serverConfig.D2DDBVERSIONS["Eta40"] = 3
serverConfig.D2DDBVERSIONS["Eta20"] = 3


serverConfig.D2DDBVERSIONS["Eta12"] = 3
serverConfig.D2DDBVERSIONS["GFS80"] = 3
4. In order to allow for a more accurate interpolation of the fire weather elements, the following lines should be added to your GFE configuration file (as SITE): (i.e., edit your gfeConfig file, not localConfig.py)
MixHgt_interpolateAlgorithm = "LINEAR_NOADVECT"

VentRate_interpolateAlgorithm = "LINEAR_NOADVECT"

Haines_interpolateAlgorithm = "LINEAR_NOADVECT"
5. In order to populate the grids during interim times when a new model is available, but not complete,
you must store at least two previous version of each model. This is modified by the use of purge localization procedures on px1 in OB4.2 and higher. Please refer to your SMM for directions. 
6. Finally, restart the IFPServer as ifps on dx2.   

Customize the package

7. Start GFE. Log into GFE as user SITE


8. Select the GFE Menu, then Define Text Products


9. On the right side, under Text Utilities, right click on FWF_XXX_Definition, and
select Modify (where XXX is you site ID)


10. Make the changes for you local office (product name, check PILs, etc.). 
11. A flag has been supplied in the formatter to turn off the smoke dispersal fields. Simply look for the useSMP (use smoke management parameters) parameter switch at the top of the FWF formatter code.
Definition[‘useSMP’]  =  ‘Y’ 
12. Edit the Haines smartTool as SITE. Set the “Mode” on line 32 of the tool to Low, Med, or High depending on which Haines you want to populate with. Default is Low (no user editing needed). 
Northcentral NWS (NCNWS) GFE Fire Weather Bundle
Documentation

I. Fire Weather GFE Grid Suite

	---General GFE Grids---

T SFC

Td SFC

MaxT SFC

MinT SFC

Wind SFC

WindGust SFC

PoP SFC

Wx SFC

RH SFC


	--- Fire Wx GFE Grids ---

MaxRH SFC

MinRH SFC

Haines SFC

HrsOfSun SFC

MixHgt SFC

MixHgtAve SFC

TransWind SFC  

TransWindAve SFC 

VentRate SFC

VentRateAve SFC

Wetflag SFC – needed for point forecasts




II. GFE NCNWS Fire Weather Bundle smartTools
Td_SmartTool - QC check: If Td is greater T, then populates the hourly Td with T. 
MaxRH - populates the MaxRH grid with the maximum nighttime RH from the hourly RH grid. 
MinRH - populates the MinRH grid with the minimum daytime RH from the hourly RH grid. 
Haines - populates the Haines grid with the low Haines index from model*#. Edit the “Mode” line within the tool to use Mid or High calculation.
MixHgt -  populates the MixHgt grid with the Mixing Height calculated from model
. This field uses the forecast SFC T grid + 1.5 degreesK to assume a ‘fire plume’ parcel.  An environmental sounding is created using model*# upper air data. The surface parcel is lifted adiabatically and the mixing height is determined to be the intersection of where the parcel T becomes cooler than the environmental T. Units are feet AGL. 
MixHgtAve - populates a 6-hour MixHgtAve grid (daytime, 18Z to 00Z) by averaging the 18Z and 21Z MixHgt grids. The 18Z and 21Z time will reflect the 1 and 4pm CDT time periods, respectively, and were thought to best represent the average afternoon mixing height. Units are feet AGL.  
TransWind – populates the TransWind grid with the vector average wind between the forecast SFC Wind grid and the Mixing Height level using all available model*# vertical levels (above SFC). Units are mph. 

TransWindAve – same as MixHgtAve tool but for transport wind. Units are in mph. 

VentRate – populates the VentRate grid with the ventilation rate derived from the MixHgt*TransWind grids. This tool should be run after the MixHgt and TransWind grids have been populated. Units are mph-feet. 
VentRateAve– populates the VentRateAve grid with the ventilation rate: MixHgtAve*TransWindAve.

Calc_Hours_of_Sun – populates the HrsOfSun grid with a calculated value using the Sky FCST grid. The tool calculates the possible hours of sunshine given day of year and latitude. Also, an average daytime percent-coverage from the Sky grid is created. The HrsofSun = the total possible sun hours * the percentage of hours in the Sky grid not covered by cloud.   
Remove_QPF_if_no_Wx – Sets gridpoints in the forecast QPF grid to 0.0 where the corresponding POP grid point is less than 15%. Included in this package as a QC tool. 
III. GFE NCNWS Fire Weather Bundle Procedures [found under the “Edit” menu in GFE]
Create_Fire_With_Smoke – This procedure is designed to be run at the beginning of the fire weather forecast process. It assumes non-fire weather grids have been populated (see the first nine fields under section I: “Fire Weather GFE Grid Suite”). The procedure will initialize and populate all the fire weather grids needed by the various formatters. It also uses the latest, complete run of the model*# in the database. In detail, these are the steps taken: 

1. Prompts the user for the model to be used to populate the Haines, MixHgt, and TransWind grids.

2. Initializes all grids as needed with new scratch grids. Removes old data from the RH, MaxRH, MinRH, HrsOfSun, Haines, MixHgt(Ave), TransWind(Ave), VentRate(Ave), grids. 

3. Populate the Haines index grids (runs Haines smartTool) every 3 hours, through 60 hours*.

4. QCs the Td SFC grid to ensure Td=<T (runs Td_SmartTool).
5. Populate the RH hourly grids (runs RHTool smartTool) through 84 hours.

6. Populate the 21Z-15Z MaxRH grid (runs MaxRH smartTool) through 84 hours. 

7. Populate the 09Z-03Z MinRH grid (runs MinRH smartTool) through 84 hours. 

8. Populate the MixHgt grids (runs MixHgt smartTool) every 3 hours, through 60 hours*. Then, uses interpolation to fill the 3 hourly gaps and produces an hourly grid. 
9. Populate the TransWind grids (runs TransWind smartTool) every 3 hours, through 60 hours*. Then, uses interpolation to fill the 3 hourly gaps and produces an hourly grid. 

10. Populate the VentRate grids (runs the VentRate smartTool) ) every 3 hours, through 60 hours*. Then, uses interpolation to fill the 3 hourly gaps and produces an hourly grid. 

11. Populate the MixHgtAve, TransWindAve, and VentRateAve grids by running the like named smartTools. These grids are populated in 6 hourly blocks each day 18Z-00Z through 60 hours. Direct input to FWF formatter.
12. Populate the HrsOfSun grids (runs the Calc_Hours_of_Sun smartTool). This 12Z-03Z grid is populated through 72 hours. 

Create_Fire_No_Smoke – Same as the procedure above, except steps 7-10 do not run. This is used when the FWF users no longer need the FWF smoke dispersion parameters including mixing height, transport winds, and vent rate. However, if the smoke dispersion data is used for web display, this procedure would not be needed. 
Finalize_Fire_With_Smoke - This procedure was written as the final step in the forecast process. It also assumes that a Create_Fire procedure was run initially and then the grids were manually edited. This procedure simply reruns grid checks to ensure the highest level of consistency in the fire weather grids. It is designed to run just prior to declaring the grids ‘official’. It will only alter grids based on known scientific relationships (e.g., Td=<T). It performs these steps:
1. QCs the Td SFC grid to ensure Td=<T (Td_SmartTool).

2. Repopulate RH hourly fields (run RHTool) with T and Td. 
3. Repopulate the 21Z-15Z MaxRH grid (runs MaxRH smartTool) through 60 hours. 

4. Repopulate the 09Z-03Z MinRH grid (runs MinRH smartTool) through 60 hours. 
5. Repopulate VentRate grid (runs VentRate smartTool) through 60 hours. Interpolate MixHgt, TransWind, and Vent Rate to hourly IF GAPS exist only.

6. Repopulate MixHgtAve, TransWindAve, and VentRateAve to ensure these still match the hourly grids. 

7. QC the QPF grid to ensure all QPF=0.0 for gridpoints where POP<15% (runs Remove_QPF_if_no_Wx smartTool).  

Finalize_Fire_No_Smoke - Same as the procedure above, except steps 5 and 6 do not run. 
Change_Fire_Wx_Model  - Procedure used to set the model to be used for Haines, MixHgt, and TransWind solo smartTool executions. When Create_Fire_No_Smoke or Create_Fire_With_Smoke is run, the user selects the model dataset to populate the Haines, MixHgt, and TransWind grids. This selection, or model,  will continue to be used for all Haines, MixHgt, and TransWind smartTool uses in the future….until changed. For example, after running Create_Fire_No_Smoke using the Eta40, if the Haines smartTool were run an hour later, the Eta40 would be used. Change_Fire_Wx_Model allows the user to change the active model to GFS80, Eta12, or Eta40 without running Create_Fire. 
IV. Scientific Notes and Definitions
a. The Haines index that appears in the FWF body will be the MAX Haines index for the daytime hours extracted from the GFE grids. 

b. The 20-foot wind field appearing in the body of the FWF text is 90% of the wind speed in the forecast Wind SFC grid with the same vector direction. Max 5 mph range. The 20-foot wind gusts appearing in the FWF are extracted from the WindGust grid with 90% of the gust speed taken, are then rounded to the nearest 5 mph, and show up when the gust is >8 mph over the sustained wind.  
c. The TransWind and TransWindAve GFE grids will be in mph. Although the VentRate and VentRateAve grids will be in mph-ft, the FWF formatter will not provide any units in the product. The descriptor is based on the categories defined in Appendix C of the WI and MN Operations Plans. Also, the FWF formatter will round the Smoke Dispersal field to the nearest 1000 units.  
d. The Haines tool has been supplied to populate the Haines index via the Create_Fire scripts. The smartTool can be changed to the mid or high equation by editing the Mode line in the smartTool. 
e. The Haines, MixHgt, and TransWind smartTools will determine which model run (00Z or 12Z) to use based on the time Create_Fire is run#.  The strategy is to always use the latest complete model dataset to populate the GFE fire weather grids. Partial model datasets in time will cause the smartTools to end prematurely and not populate the grids. 

f. The Mixing Height is a difficult scientific calculation in the GFE. The field relies on 25 mb model GH and T gridded data.  It also uses the forecast T SFC grid. The use of both the hourly T SFC grid and topography (to find AGL) causes a weighting toward these two parameters within the Mixing Height grid. Sometimes, the Mixing Height values across an area can be a step-function where T SFC and topography gradients are collocated. See the Mixing Height Definition page attached.   

g. All four procedures included in this bundle will appear in the “Edit” menu of GFE. Time each Procedure takes to run:  


Create_Fire_With_Smoke: about 8-9 minutes (Eta12). 


Create_Fire_No_Smoke: about 2 minutes.

Finalize_Fire_With_Smoke: about 1 minute. 
Finalize_Fire_No_Smoke: about 1  minute.
Change_Fire_Wx_Model: <5 seconds. 
h. The QPF text in the FWF is binned into ranges appropriate for the amount. As the QPF amount grows, so does the range. Areal coverage of precipitation is extracted from the POP grid. 
V. Update History

Version 3.0 Bundle:
a. Upgrade to account for infrastructure change to IFPS build 17 and new 2005 FWF format of 14 distinct forecast periods (with winds). 

b. “Remove_QPF_if_no_Wx” smartTool was changed to now remove QPF for all gridpoints where the POP<15. 

c. Formally included the “Change_Fire_Wx_Model” procedure.

d. Formally included updates to Create_Fire_With_Smoke and Create_Fire_No_Smoke to allow the user to select the model grids to be used to populate the Haines, MixHgt, and TransWind grids (Eta12, Eta40, or GFS80). 

Version 2.1 Bundle:

a. Formatter: Improved precip wording. All POP/Wx grids will read the descriptor pop, then weather. At the end of the SKY/WEATHER statements, the POP chance statement will be found with only RAIN, SNOW, or PRECIPITATION possible. This is the same code for both the short and extended periods.  
Example:
SKY/WEATHER.........PARTLY SUNNY UNTIL 0900...THEN MOSTLY CLOUDY WITH A CHANCE OF SHOWERS AND THUNDERSTORMS. RAIN CHANCE 50 PERCENT.    
Example:

SKY/WEATHER…..CLOUDY
WITH A CHANCE OF SNOW AND RAIN SHOWERS.  CHANCE OF PRECIPITATION 40 PERCENT. 

b. Formatter: Due to zone groupings, the QPF average would sometimes come out to 0.004 or less based on averaging the 0.0 to 0.1” pixels. This would not trigger the QPF  to be included. The text for this occurrence and a POP of >=15% is forecast:


PRECIPITATION.......ISOLATED TRACE TO 0.05 INCH AMOUNTS. 

Version 2.0 Bundle: 

a. Formatter: Put POPs into the SKY/WEATHER portion of the FWF for POP less than 80%. We also put inline POPs into the extended forecast: 
.FRIDAY...MOSTLY CLOUDY WITH A 50 PERCENT CHANCE OF SHOWERS AND
THUNDERSTORMS THEN PARTLY SUNNY.

b. Formatter: Decreased the number of cloud groups possible in the FWF SKY. We were getting too much detail (E.G., MOSTLY CLOUDY THEN PARTLY CLOUDY THEN CLEAR).  We did also add some timing parameters into the cloud trends to give the users some detail without the added cloud trend groups. I think this will serve the users well. Example:
SKY/WEATHER.........PARTLY SUNNY UNTIL 0900...THEN MOSTLY CLOUDY
                                     WITH A 50 PERCENT CHANCE OF SHOWERS AND
                                     THUNDERSTORMS.   

c. Formatter: "RW--" in the grids will now yield sprinkles and not light rain showers in the FWF.

d. Formatter: "TRW" in the grids will yield  "SHOWERS AND THUNDERSTORMS" instead of THUNDERSTORMS  in the FWF.
e. Improve the mixing heights via a new Mixing Height smartTool. Definition and methodology document attached. 
Version 1.1 Bundle: 

a. Updated Haines_Low smartTool code to correct the low-level calculation. Also renamed the tool to Haines and all references in the procedures to “Haines” instead of “Haines_Low”. New switch was placed in the Haines smartTool to select Low, Mid, or High Haines calculation. See step 11 of the install instructions for more info.  

b. Trans_Wind tool improved.

c. Extended FWF code improved to correct a high-rounding of the grid max min temperatures.  

d. This bundle has updates to Create_Fire_with_Smoke (Haines name change), Create_Fire_No_Smoke (Haines name change), the FWF formatter, Trans_Wind smartTool, new Haines smartTool.  

The NCNWS Mixing Height Tool: Defined

The Mixing Height is a difficult scientific calculation in the GFE. The assumption in this tool is that the sfcT FCST grid is more accurate than the Model sfcT grid. Therefore, the sfcT FCST grid is used for the surface temperature and 25 mb Model GH and T gridded data is used aloft.

This technique works well for sfcT FCST temperatures warmer than the Model sfcT as it allows some depth to the mixing. However, if the sfcT FCST grid is less than the Model sfcT, a possible artificial inversion is created. This is created because the Model sfcT and lapse rate above the surface are nearly dry adiabatic for a mixed layer (red line in figure). However, the sfcT FCST point is colder or equal with its Model upper air counterparts.[image: image1.png]03/24/04 Wednesday Mar 24 2:00 pm



 Thus, a false inversion (blue line in figure). The NCNWS smartTool tries to correct for this by checking the model and forecast information for these cases: 

Case One: Model surface temperature is colder than the forecast temperature (sfcT FCST): In this case, the forecast surface temperature is lifted adiabatically until it intersects the forecast sounding. This is the mixing height. (Original Tool).

Case Two: Surface forecast temperature (sfcT FCST) is cooler than the Model surface temperature: 

1. Inspect the Model surface temperature. The tool lifts the Model surface temperature adiabatically until it intersects the sounding, then stops. This is the first part of the mixing height.


2. It takes the temperature at the mixing height isothermally to the surface and computes the ratio of: (the forecast surface temp - mixing height temp)/ (Model surface temp - mixing height temp).

3. It applies this percentage to the mixing height found in #1 above, thereby adjusting it downward. This is the final mixing height. If you look at a skew-t, the relationship between temperature and potential temperature is nearly linear, so a percentage should not be a bad approximation.


Case Three: The forecast surface temperature (sfcT FCST) is much colder than the Model surface temperature, and even colder than the mixing height temp from #1 above. In this case, the mixing height will remain at 250 ft (the new default  min value to account for plume mixing).

Notes:

a. It does not compute mixing height at a given level when the geopotential height of the level is less than the topographic height of the gridpoint.

b. It adjusts the mixing height for reaching criteria between the Model’s 25 mb resolution pressure levels. Generally, this difference is on the order of a few hundred feet. Example: 

Say the surface theta is 300K. At 925MB the sounding theta is 299K, but at 900MB, its 306K. In this case, the mixing height is much closer to 925MB than 900MB, so it's adjusted downward. The unadjusted tool would have just went with 900MB. 
�  will be 3(6)-hourly data from the Eta12 model, Eta40 (GFS80) grid in GFE.  Above surface calculations (e.g., soundings) use a vertical resolution of 25 mb via the grids. 


# These smartTools will use the 12Z model if the smartTool is run between 16Z and 03Z (Day2) and the 00Z model if run between 04Z and 15Z. No off-hour data is used.   
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