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To facilitate the transfer from research to operations
of methodologies to verify spot forecasts

To devise approaches to assess the degree of
Improvement provided by such forecasts relative to
those available from the National Digital Forecast
Database (NDFD)

To develop examples of web tools that could
transition into a product usable by the National
Weather Service Performance Management System
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All Spot Forecasts”ApriI 1, 2009 to November 30, 2013



Presenter
Presentation Notes
 - All of the spot forecasts for the CONUS
 - Some forecast offices are much busier than others when it comes to issuing spot forecasts, especially those with large forested areas or regions with high likelihood of fire
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Presenter
Presentation Notes
 - Much more densely concentrated in certain regions, including the Southeast, East Texas, Colorado Front Range, the West Coast
 - Very sparsely concentrated in the Great Plains (no RAWS stations, just NWS/FAA) , West Texas, and most of Nevada


FHUSTS KSLC 202145
FWSSLC

SPOT FORECAST FOR PATCH SPRINGS
MNATIONAL WEATHER SERVICE SALT LAKE CITY UT

A Natu ral Language 323 PM MDT TUE AUG 26 2613

.DISCUSSION. ..SHOWERS AND THUNDERSTORMS WILL CONTINUE ACROSS
- NORTHERM UTAH INTO THE OVERMIGHT HOURS. THERE IS THE POTENTIAL FOR
PrOblem - Inte rp reti ng THESE STORMS TO IMPACT THE PATCH SPRINGS FIRE. THESE STORMS ARE
WET...AND WILL BE ACCOMPANIED BY MODERATE TO HEAVY RAIN. EVEN IF A
- STORM DOES NOT DIRECTLY IMPACT THE FIRE...GUSTY AND ERRATIC WINDS
the Intentlons Of the FROM STORMS IN THE VICINITY MAY AFFECT THE FIRE. THE POTENTIAL FOR
THUNDERSTORMS TO DEVELOP DECREASES TOMORROW THROUCH FRIDAY AS
MOISTURE DECREASES ACROSS THE AREA. WINDS WILL INCREASE FROM THE

FO recaSter SOUTH ON FRIDAY.

.REST OF TODAY.
3.
3 L .VERY LOW.
CLEARING INDEX...... 1000+.
SKYfHERFHER PARTLY CLOUDY (65-75 PERCENT CLOUD COVER).
SCATTERED SHOWERS AND THUMDERSTORMS.
MAX TEMPERATURE a7-91.
MIN HUMIDITY...... 24 PERCENT.

WINDS - 20-FO - JUPSLOPESUPVALLEY 6 TO 11 MPH. GUSTY AND
ERRATIC IN THE WICINITY OF THUNDERSTORMS.

. TONIGHT.

3.

HAINES INDE 3 L .WERY LOW.

SKEY fWEATHER MOSTLY CLOUDY (75-85 PERCENT CLOUD COVER).
SCATTERED SHOWERS AND THUNDERSTORMS.

MIN TEMPERATURE 655-67.

MAX HUMIDITY........52-54 PERCENT.

WINDS - 20-FOOT.....DOWNSLOPE/DOWNVALLEY 5 TO 9 MPH.

LDUTLOOK FOR WEDMNESDAY. ..
LAL.cvccsvnnsssannnsda
HAINES INDEX........3 ..VERY LOW.
CLEARING INDEX......1000+.
SKY /WEATHER. .. ......PARTLY CLOUDY (48-50 PERCENT CLOUD COVER). A
SLIGHT CHANCE OF SHOWERS AND THUNDERSTORMS.
MAX TEMPERATURE.....92-94,
MIN HUMIDITY........19-21 PERCENT.
WINDS - 20-FOOT.....UPSLOPEfUPVALLEY & TO 11 MPH.

- WEDNESDAY NIGHT...
4 UNTIL MIDNIGHT...THEMW 3.
.« VERY LOW.



Presenter
Presentation Notes
 - This was from a 2013 wildfire in Northern Utah (Patch Springs Fire)
 - Great deal of smoke over the Salt Lake City area


A Natural Language

Problem - Interpreting
the Intentions of the

Forecaster

FHUSTS KSLC 202145
FWSSLC

SPOT FORECAST FOR PATCH SPRINGS
MNATIONAL WEATHER SERVICE SALT LAKE CITY UT
323 PM MDT TUE AUG 26 2613

LDISCUSSION. . .SHOWERS AND THUNDERSTORMS WILL CONTINUE ACROSS
NORTHERN UTAH INTO THE OVERNICGHT HOURS. THERE IS THE POTENTIAL FOR

THESE STORMS TO IMPACT THE PATCH SPRINGS FIRE. THESE STORMS ARE
WET...AND WILL BE ACCOMPANIED BY MODERATE TO HEAWY RAIM. EVEN IF A
STORM DOES NOT DIRECTLY IMPACT THE FIRE...GUSTY AND ERRATIC WINDS
FROM STORMS IN THE VICIMITY MAY AFFECT THE FIRE. THE POTENTIAL FOR
THUNDERSTORMS TO DEVELOP DECREASES TOMORROW THROUCGH FRIDAY AS
MOISTURE DECREASES ACROSS THE AREA. WINDS WILL INCREASE FROM THE
SOUTH ON FRIDAY.

.REST OF TODAY.

.............. |MAX TEMPERATURE.....87-91.
------ MIN HUMIDITY........22-24 PERCENT.

CLEARING INDEX.... /L 1Coores
SKYfHEAFHER ..... 7. PARTLY CLOUDY (65-75 PERCENT CLOUD COWER).
s B S AND THUNDERSTORMS.

P ¥ 6 TO 11 MPH. GUSTY AND
ERRATIC IN THE WICINITY OF THUNDERSTORMS.

................. 3.
HAINES INDEX.....vuu 3 L .WERY LOW.
SKYWEATHER. oo uvuv s MOSTLY CLOUDY (75-85 PERCENT CLOUD COVER).
SCATTERED SHOWERS AND THUNDERSTORMS.
MIN TEMPERATURE..... 65-67.
MAX HUMIDITY........52-54 PERCENT.

WINDS - 20-FOOT.....DOWNSLOPE/DOWNVALLEY 5 TO 9 MPH.

LDUTLOOK FOR WEDMNESDAY. ..
LAL.cvccsvnnsssannnsda
HAINES INDEX........3 ..VERY LOW.
CLEARING INDEX......1000+.
SKY /WEATHER. .. ......PARTLY CLOUDY (48-50 PERCENT CLOUD COVER). A
SLIGHT CHANCE OF SHOWERS AND THUNDERSTORMS.
MAX TEMPERATURE.....92-94,
MIN HUMIDITY........19-21 PERCENT.
WINDS - 20-FOOT.....UPSLOPEfUPVALLEY & TO 11 MPH.

- WEDNESDAY NIGHT...
,,,,,,,,,,,,,,,,, 4 UNTIL MIDNIGHT...THEMW 3.
,,,,,,,, .« VERY LOW.


Presenter
Presentation Notes
 - Use some experience to program the text parser in a way that it will handle different sets of numbers in different ways
 - So here we have two ranges…
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SPOT FORECAST FOR PATCH SPRINGS
MNATIONAL WEATHER SERVICE SALT LAKE CITY UT
323 PM MDT TUE AUG 26 2613

LDISCUSSION. . .SHOWERS AND THUNDERSTORMS WILL CONTINUE ACROSS

A Natural Language
- NORTHERM UTAH INTO THE OVERMIGHT HOURS. THERE IS THE POTENTIAL FOR
PrObIem — |nte rp ret| ng THESE STORMS TO IMPACT THE PATCH SPRINGS FIRE. THESE STORMS ARE

WET...AND WILL BE ACCOMPANIED BY MODERATE TO HEAVY RAIN. EVEN IF A
- STORM DOES NOT DIRECTLY IMPACT THE FIRE...GUSTY AND ERRATIC WINDS
the |ntent|0ns Of the FROM STORMS IN THE VICINITY MAY AFFECT THE FIRE. THE POTENTIAL FOR
THUNDERSTORMS TO DEVELOP DECREASES TOMORROW THROUGH FRIDAY AS
MOISTURE DECREASES ACROSS THE AREA. WINDS WILL INCREASE FROM THE

FO recaster SOUTH ON FRIDAY.

-REST OF TODAY... | MAX TEMPERATURE....
MIN HUMIDITY.......

CLEARING INDEX..../1c%wvs
SKY /WEATHER /. .PARTLY C
A

3.

HAINES INDE 3 L .WERY LOW.

SKEY fWEATHER MOSTLY CLOUDY (75-85 PERCENT CLOUD COVER).
SCATTERED SHOWERS AND THUNDERSTORMS.

MIN TEMPERATURE 655-67.

MAX HUMIDITY........52-54 PERCENT.

WINDS - 20-FOOT.....DOWNSLOPE/DOWNVALLEY 5 TO 9 MPH.

LDUTLOOK FOR WEDMNESDAY. ..
LAL.cvccsvnnsssannnsda
HAINES INDEX........3 ..VERY LOW.
CLEARING INDEX......1000+.
SKY /WEATHER. .. ......PARTLY CLOUDY (48-50 PERCENT CLOUD COVER). A
SLIGHT CHANCE OF SHOWERS AND THUNDERSTORMS.
MAX TEMPERATURE.....92-94,
MIN HUMIDITY........19-21 PERCENT.
WINDS - 20-FOOT.....UPSLOPEfUPVALLEY & TO 11 MPH.

- WEDNESDAY NIGHT...
4 UNTIL MIDNIGHT...THEMW 3.
.« VERY LOW.



Presenter
Presentation Notes
So here we have two ranges…from these I take the mean values (because they are ranges)
Set of numbers, I assume they are outlining the progression of temperature through the afternoon, so I just take the maximum value
 - This isn’t too difficult of a problem at this point, but then we take a look at the forecast for 20-foot winds…
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SPOT FORECAST FOR PATCH SPRINGS
MNATIONAL WEATHER SERVICE SALT LAKE CITY UT

A Natu ral Language 323 PM MDT TUE AUG 26 2613

.DISCUSSION. ..SHOWERS AND THUNDERSTORMS WILL CONTINUE ACROSS
- NORTHERM UTAH INTO THE OVERMIGHT HOURS. THERE IS THE POTENTIAL FOR
PrOblem - Inte rp reti ng THESE STORMS TO IMPACT THE PATCH SPRINGS FIRE. THESE STORMS ARE
WET...AND WILL BE ACCOMPANIED BY MODERATE TO HEAVY RAIN. EVEN IF A
- STORM DOES NOT DIRECTLY IMPACT THE FIRE...GUSTY AND ERRATIC WINDS
the Intentlons Of the FROM STORMS IN THE VICINITY MAY AFFECT THE FIRE. THE POTENTIAL FOR
THUNDERSTORMS TO DEVELOP DECREASES TOMORROW THROUCH FRIDAY AS
MOISTURE DECREASES ACROSS THE AREA. WINDS WILL INCREASE FROM THE
FO recaSter SOUTH ON FRIDAY.

.REST OF TODAY.
.............. 3.
...... 3 ..VERY LOW.

CLEARING IWDEX...... 1000+.

SKYfHEAFHER ......... PARTLY CLOUDY (65-75 PERCENT CLOUD COVER).
SCATTERED SHOWERS AND THUNDERSTORMS.

MAX TEMPERATURE.....

MIN HUMIDITY...

WINDS - 20-FO
ERRATIC IN THE WICINITY OF THUNDERSTORMS.

LTONIGHT. ..

WINDS - 28-FOOT.....UPSLOPE/UPVALLEY 6 TO 11 MPH. GUSTY AND f
ERRATIC IN THE VICINITY OF THUNDERSTORMS. |0 foioint CLoub COVER).

AND THUNDERSTORMS.
MIN TEMPERATURE..... il

MAX HUMIDITY........52-54 PERCENT.
WINDS - 20-FOOT.....DOWNSLOPE/DOWNVALLEY 5 TO 9 MPH.

LDUTLOOK FOR WEDMNESDAY. ..
LAL.cvccsvnnsssannnsda
HAINES INDEX........3 ..VERY LOW.
CLEARING INDEX......1000+.
SKY /WEATHER. .. ......PARTLY CLOUDY (48-50 PERCENT CLOUD COVER). A

SLIGHT CHANCE OF SHOWERS AND THUNDERSTORMS.
MAX TEMPERATURE.....92-94,
MIN HUMIDITY........19-21 PERCENT.
WINDS - 20-FOOT.....UPSLOPEfUPVALLEY & TO 11 MPH.

- WEDNESDAY NIGHT...
,,,,,,,,,,,,,,,,, 4 UNTIL MIDNIGHT...THEMW 3.
,,,,,,,, .« VERY LOW.


Presenter
Presentation Notes
 - This isn’t too difficult of a problem at this point, but then we take a look at the forecast for 20-foot winds…
 - “Upslope/Upvalley 6 to 11 mph. Gusty and erratic in the vicinity of thunderstorms.”
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SPOT FORECAST FOR PATCH SPRINGS

MNATIONAL WEATHER SERVICE SALT LAKE CITY UT
323 PM MDT TUE AUG 26 2613

LDISCUSSION. . .SHOWERS AND THUNDERSTORMS WILL CONTINUE ACROSS

A Natural Language
Problem - Interpreting s gty iy

WET...AND WILL BE ACCOMPANIED BY MODERATE TO HEAVY RAIN. EVEN IF A
- STORM DOES NOT DIRECTLY IMPACT THE FIRE...GUSTY AND ERRATIC WINDS
the Intentlons Of the FROM STORMS IN THE VICINITY MAY AFFECT THE FIRE. THE POTENTIAL FOR
THUNDERSTORMS TO DEVELOP DECREASES TOMORROW THROUCH FRIDAY AS
MOISTURE DECREASES ACROSS THE AREA. WINDS WILL INCREASE FROM THE

FO recaSter SOUTH ON FRIDAY.

.REST OF TODAY.
.............. 3.
...... 3 ..VERY LOW.
CLEARING IWDEX...... 1000+.
SKYfHEAFHER ......... PARTLY CLOUDY (65-75 PERCENT CLOUD COVER).
SCATTERED SHOWERS AND THUNDERSTORMS.

MAX TEMPERATURE.....

MIN HUMIDITY...
WINDS - 20-FO 7
ERRATIC IN THE WICINITY OF THUNDERSTORMS.

LTONIGHT. ..

WINDS - 28-FOOT.....UPSLOPE/UPVALLEY 6 TO 11 MPH. GUSTY AND f
ERRATIC IN THE VICINITY OF THUNDERSTORMS. oo shomninccomms )

rt=4.9

R .

A -t .
CLEARING INDEX......1000+.
SKY /WEATHER. .. ......PARTLY CLOUDY (48-50 PERCENT CLOUD COVER). A

SLIGHT CHANCE OF SHOWERS AND THUNDERSTORMS.
MAX TEMPERATURE.....92-94,
MIN HUMIDITY........19-21 PERCENT.
WINDS - 20-FOOT.....UPSLOPEfUPVALLEY & TO 11 MPH.

- WEDNESDAY NIGHT...
,,,,,,,,,,,,,,,,, 4 UNTIL MIDNIGHT...THEMW 3.
,,,,,,,, .« VERY LOW.


Presenter
Presentation Notes
- Do we verify whether thunderstorms occurred in the area and adjust the verification based on the potential of outflows?
- In our system, we take the highest value before we find the string “GUST”, so 11 mph (or 4.9 mps)
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Joint Fire Science Program
Spot Forecast Verification Project

Prescribed By Date Wildfires By Date Prescribed By WFO Wildfires Bv WFO All Prescribed All Wildfires Box Creek

This website uses innovative techniques for interactive data exploration to analyze a large set of spot weather forecasts issued by the National Weather Service. Spot forecasts are
requested by local, state, and federal officials when a situation arises that requires a detailed short-term weather forecast to ensure the safety of those involved in search and rescue,
hazardous materials, and wildland fire operations. A large number of these forecasts have been compared as part of my graduate research to both surface weather observations, the
[National Digital Forecast Database (NDFD), and the Real-Time Mesoscale Analysis (RTMA).

TAZ5 ol 1425 larvoasi seiecied

|Above are tabbed links to pages exploring different subsets of the 100,000+ spot forecast database spanning from April
2009 to Present.

"Prescribed By Date" and "Wildfires By Date" allow the user to view the forecasts issued as recently as vesterday by
date. Once a date has been selected (defaults to vesterday), the user can use the histograms to further explore and
reduce the forecasts featured.

"Prescribed By WFO'" and
"Wildfires By WFO" allow
subsets of the forecasts to be
Date: divided by WFO or by NWS
IDate Selected: 20140506 [Region. This enables the
same exploration that was
discussed concerning the
[previous two pages, only on a
+ Observed Variable Charts more geographically regional
level. While forecast

Metric English

[Accurate Forecas Thiesholds: 5= S Change

» Spot Forecast Variable Charns

+  NDFD Forecast Variable Charts

RTMA Variable Charts L. i A .
characteristics and practices may vary from office to office, by selecting a WFQ, the hope

~ Spot Forecast minus Observed Charts a . . .
¥ ! is that vou are getting a relatively homogeneous set of forecasts, even while the actual

Spot-Obs Max Temperature Spot-Obs Min RH Spot-Obs Max Wind Speed forecaster may change.

"Box Creek" is a illustrates the usage of all of the tools used in the Master's Thesis
research on a single case study, including adjustable joint distribution tables.

Most of the credit for these multivariate data exploration tools has to go to Jason Davies
and Square, developers of Crossfilter. The plots were built with D3.

Alany thanks to the Joint Fire Science Program for their support, as well as my advisor,
Dr. John Horel.

Below are examples of a spot forecast request (on the left) and the top section of the corresponding spot forecast (right) from the recent Patch Springs fire in Northern Utah.

http://mesol.chpc.utah.edu/jfsp



Presenter
Presentation Notes
When you go to the website below, you will see a landing page giving an overview of what the different tabs contain in terms of selection capabilities
Have pages for prescribed and wildfire forecasts selectable by date; selectable by issuing forecast office; and then all of them
The forecasts are updated daily

http://meso1.chpc.utah.edu/jfsp

With all of the
variables included in
the analysis, we
needed a way to sift
through the impacts
of selecting on
certain thresholds
efficiently and
interactively.

~ Spot Forecast Variable Charts

Spot Forecast Max Temp (oC)

Spot Forecast Min RH (g)

0 10 20 30 40 50 60 70 B0 90 100 110

NDFD Forecast Variable Charts
Observed Variable Charts
RTMA Variable Charts

Spot Forecast minus Observed Charts

Spot-Obs Min RH (%)

400

Spot-Obs Max Temperature (°C)

-20 10 0 na 20

http://mesol.chpc.utah.

Spot Forecast Max Wind Speed (ms)
450
400
350
300
250
200
150
100

50

Spot-Obs Max Wind Speed (ms?)
450
400
350
300
250
200
150
100

50

edu/jfsp


Presenter
Presentation Notes
 - We have versions of the page where you can view all of the spot forecasts for either prescribed burns or wildfires, forecasts by WFO, and forecasts by date
 - Uses the open-source Javascript module “Crossfilter,” along with other modules for plotting and organization


~ Spot Forecast Variable Charts

By selecting a range

Of Values in any Of Spot Forecast Max Temp (<C) N Spot Forecast Min RH (¥, Spot Forecast Max Wind Speed (ms)
the histograms, the =
other distributions =

will respond "

accordingly. @

20

0 0
0 10 20 30 40 50 60 70 B0 90 100 110

NDFD Forecast Variable Charts
Observed Variable Charts
RTMA Variable Charts

Spot Forecast minus Observed Charts

Spot-Obs Max Temperature (°C) Spot-Obs Min RH (%) Spot-Obs Max Wind Speed (ms)

450

400

20 415 10 5 0 5 10 15 20 25 3

http://mesol.chpc.utah.edu/jfsp


Presenter
Presentation Notes
 - Use brushes to select only forecasts where the forecast maximum wind speed exceeded 10 mps


~ Spot Forecast Variable Charts

By selecting a range

Of Values in any Of Spot Forecast Max Temp (°C) - Spot Forecast Min RH (%) Spot Forecast Max Wind Speed
the histograms, the g
other distributions w

will respond "

accordingly. p

20
0

0 10 20 30 40 50 &0 70 80 90 100 110

NDFD Forecast Variable Charts
Observed Variable Charts
RTMA Variable Charts

Spot Forecast minus Observed Charts

Spot-Obs Max Temperature (°C) Spot-Obs Min RH (%) Spot-Obs Max Wind Speed (ms1)

450

400

350

300

250

200

150

100

50

1]
-20 15 -0 5 0 5 10 15 20 25 30

http://mesol.chpc.utah.edu/jfsp


Presenter
Presentation Notes
-   Here we have chosen only those cases where the forecast maximum wind speed exceeded 10 m/s
This should adjust the distribution of errors between the spot forecast and the observation to favor overforecasting and larger errors
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Presenter
Presentation Notes
This map features all of the prescribed burn forecasts for SLC WFO during the period we were examining
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Presenter
Presentation Notes
- And here we see the markers for cases where the forecast maximum wind speed exceeded 10 m/s


Why are some markers black and others red?

Accurate Forecast Thresholds: 2.5C

These are the thresholds used in the
evaluation presented here and are the
defaults for the web tools

Not universally useful or even reasonable in
some cases

Red markers are forecasts where the
difference between the forecast and
observed values are less than all of the
thresholds

Black markers are cases where either
temperature, relative humidity, or wind
speed forecasts are off from the
observation by more than the thresholds.


Presenter
Presentation Notes
Whereas a 15% limit on relative humidity error might be perfectly acceptable in the Southeast, a 3% error may be more appropriate in a place like Tucson where a forecast of 8% and an observed value of 5% may mean unexpected fire behavior due to fuel curing
In the end, the important thing is to let the user determine which forecasts they want to look at or emphasize
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Accurate Forecast Thresholds: 2.5C , 5% RH
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Presenter
Presentation Notes
Going back to the map from earlier, we see how many forecasts had an error of greater than one of these thresholds
But what if we don’t want to be this restrictive...what if we doubled the acceptable error?
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Accurate Forecast Thresholds: 5C . [15% RH
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Presenter
Presentation Notes
Many of the forecasts that were previously “inaccurate” have now become “accurate” under these new limits


* Details

FWS.5LC.20120119.COY0OT.01.20120118.182249.113144657
January 19, 2012 —
Station Used: TVWU1 A AL s e
Elevation Difference: 208 meters @,,./@

Horizontal Distance: 12 kilometers

Forecast Leadtime: 57 minutes
Forecast

Temperature

DHeosar Nationa
Morument

Relative Humidity

Wind Routt Nabona!
Faragt

Price

Ri_rlu:.',__ﬁ

uﬁ

J\‘@Grand Junetion
a Grean River

Moab
o OMOHNOS&
Hanksville

[+

Tallurid
oaurla

Bland
oBlanding
.. fl
[¢]
Meza Vards 0] -
Moo Fark

Farmington

Moapa Valley Fabab Nafonal

o]
O.‘lmargusa Wallay ol

http://mesol.chpc.utah.edu/jfsp



Presenter
Presentation Notes
The user can then select a marker to see the different values parsed from the forecast, observed, and taken from the NDFD and RTMA grids, as well as link to the MesoWest page for the verifying observation and look at the original forecast in text form


Details

Temperature

Spot Forecast Max Temp: 8.3 C
NDFD Forecast Max Temp: 9.5 C
Observed Max Temp: 16.1 C
RTMA Max Temp: 9.4 C

Relative Humidity

Wind
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Presentation Notes
Not only was the temperature error exceeded...


Details
Temperature

Relative Humidity

Spot Forecast Min RH: 32%

NDFD Forecast Min RH: 40%

Observed Min RH: 14%
RTMA Min RH: 25%
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Presenter
Presentation Notes
...but also the relative humidity error threshold


RSN 72N ISrErerrer A sz~
AN s o 1 Wi\ I \Emuo/ist VI N\ wi i

YA LD D AST"I7ZSA]l INSNIF“Irrems rrsaos»h )
s VA VB WwWis VAl EINWWIN Wil | =i\ I EIN\NWIiIVh

Y A | _——EAAM™ N/ A IS ATMREASML
(AN —Vamy I BNV LB VY Ay Wl Wi N

For the sample evaluated in the research, the following
restrictions were made:

NDFD and Real-Time Mesoscale Analysis (RTMA, not shown)
used were at 5 km grid spacing

NDFD forecasts used were issued at 9 UTC for 6-, 9-, 12-, and
15-hour lead times (for 15, 18, 21, and 24 UTC)

RTMAs used were for 15, 18, 21, and 24 UTC as well

The verifying observation had to be within 50 km and 333
vertical meters of the spot forecast location and elevation
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Presenter
Presentation Notes
Decent number of forecasts in every WFO (even white areas can have as many as 114 forecasts)
Almost twice as many prescribed burn forecasts as there are wildfire spot forecasts
Labels are three-letter designations for each forecast office in the CONUS
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Presenter
Presentation Notes
-  Just as a reminder, prescribed burns are geographically much more spread out than wildfires – only a few areas failed to get forecasts into the analysis, while others seem to have an almost unrealistic number of burns
The two highest months for prescribed burns in our analysis were March 2012 and April 2010
Reach a minimum in the mid-summer, typically July or August depending on the year
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Presenter
Presentation Notes
Conversely, there are large areas without wildfire spot forecasts, and they are heavily concentrated in the Western US, Florida, the Appalachians, Ozarks, and Northern Minnesota/Michigan
Make point about Incident Meteorologist taking over when wildfire becomes large/complex
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Presenter
Presentation Notes
More drastic contrast between high and low season – almost zero forecasts in December/January, while majority of forecasts in July, August, September – max month depends on year
Highest month for wildfire spot forecasts is August 2011
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Aggregate Statistics for Spot and NDFD Forecast Errors relative to Observations
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Presentation Notes
Mean Error and Median Absolute Error
Reiterates the different biases and accuracies of the forecasts – spot forecasts on the whole more accurate and less biased than NDFD values
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Mean Error and Median Absolute Error
Reiterates the different biases and accuracies of the forecasts – spot forecasts on the whole more accurate and less biased than NDFD values
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Presentation Notes
Mean Error and Median Absolute Error
Reiterates the different biases and accuracies of the forecasts – spot forecasts on the whole more accurate and less biased than NDFD values


[ Accurate Spot Forecasts [ Accurate NDFD Forecasts | Difference (Spot - NDFD)

Prescribed Burn
Temperature

Prescribed Burn Relative
Humidity

Prescribed Burn Wind
Speed

Wildfire Temperature

Wildfire Relative
Humidity

Wildfire Wind Speed

Marginal distributions of accurate Spot and NDFD forecasts
“Accurate” is |forecast - observation]<2.5°C, 5% RH, or 2.5 m s*!
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Presentation Notes
First column and first row of the joint distribution charts
Much more improvement for temperature forecasts than RH/wind speed...but temperature accuracy is less important for operations
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It is possible to develop a framework to help users
iIdentify the causes and ramifications of spot forecast
errors.

Verification of spot forecasts requires detailed exploration
that can be facilitated using the web tools developed in the
process of this research. These tools can be transitioned to
operational use.

Research continues at Desert Research Institute into
verification of upper-air variables in spot forecasts.

Aggregate statistics indicate that spot forecasters are
adding value above the NDFD gridded values, more so for
temperature than for relative humidity and wind speed.
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Make clear distinctions between numerical values and
words/alphabetical phrases in the forecasts to ease
verification

This includes separating “gust” values from sustained wind
forecasts

Allow the Graphical Forecast Editor (GFE) to populate
numerical values and focus forecaster attention on
developing the Discussion section

90% of forecasts are evaluated with current parsing system,
capturing final 10% requires these revisions

TIME (CDT) 9AM 10A 11A 12P 1PM 2PM 3PM 4PM 5PM &PM
SKY (%) 44 51 865 J2 72 JB 7TJO 67 62
WEATHER

42 49 54 59 B3 65 66 6B 62

506 44 41 37 35 34 33 34 36

20 FT WIND DIR..5 S SW W W W NW NW NwW N
20 FT WIND SPD..10 12 15 18 20 21 22 24 25 25
20 FT WIND GUST.15 15 280 25 25 25 386 386 30 30
&) &) B B =) =) &) &)
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Consistent and clear wind levels should be standard for all
spot forecasts - “20 Foot” winds are generally used, but
there are offices that exclusively forecast “Eye Level” or
even “General” winds

Local forecasts can have varying parameters available for
request, but wind level should be clear upon request

20 FOOT WIND WEST WINDS B8-12 MPH WITH LOCRALIZED WIND GUSTS TO
25 MPH AT TIMES.

WIND - EYE LEVEL....WEST 3 TC S5 MPH. GUSTS UP TO 14 MPH IN THE
AFTEENOCON.

GENERAL WINDS WINDS NORTHEAST WINDS 5 TO 10 MPH.
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Evaluation of further aspects of the spot forecasts can be
Implemented upon transitioning into operational service -
these include verifying other forecast periods and
leveraging other verification tools

We have illustrated the feasibility of daily-updating
verification of spot forecasts with a user-friendly web
Interface available for integration within the Performance
Management System

The data available provides the opportunity for real-time
analytics to be performed for spot forecasts
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