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Introduction

* The interface between the Colorado Fire Prediction System
(CO-FPS), housed at NCAR, and the Colorado Wildfire
Information Management System (CO-WIMS), housed at
Intterra, is being developed now

* Feedback on the specifications of the CO-WIMS interface
can be incorporated into design work both for this year, and
for future versions of the system

* As you view the proposed designs, consider the strengths
and deficiencies of current modelling systems and provide
feedback how to optimize this system!



The Shape of Things to Come...

* We can represent features on the earth using a computer
and a Geographic Information System (GIS). CO-WIMS is a
web-based GIS.

* @IS can display raster data, where the map is made of
pixels in a grid

* Or GIS can display vector data, where the map is made of

GPS coordinates at each point
or turn of a line/shape, with h . m/
. . painting with pixels rawing with vectors
the line smoothly drawn in
<< maghnified >> Q
© vector-conversions.co
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Vector Data Types
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WFDSS Active Fire Input
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WFDSS allows for ignitions based
on imported spatial data...

...0r data drawn by hand
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Indicating Active Fire

* CO-FPS uses a geoJSON object to indicate an active fire
* This object can be either a point, line, or polygon

« Options for indicating fire can include hand tracing,
importing spatial data, MMA data, and VIIRS data

 Remotely sensed data can contain error, and may require
manual interpretation prior to use in the model



Data Available to CO-WIMS

* A CO-WIMS user can turn on or turn off map layers to
customize their view

* This capability will be preserved in the CO-FPS viewstate,
allowing users to view MMA data, satellite data, and data
pulled in from federal systems



MMA Data

« Unlike NIROPS, the MMA
does not routinely separate
out hot fire line from cold
line when tracing a fire
perimeter

* As a result igniting off the
entirety of an MMA
perimeter may ignite areas
that will not ignite in the
real world

* Manual interpretation is
currently required to select
areas with active fire




Tracing of MMA Data

« With proper training on the
interpretation of MMA infrared
imagery a user will manually
select areas with heat to ignite
the fire

 CO-FPS will be able to ignite
multiple points, lines, and
polygons on a single fire




MMA Data for Verification

* The ability of the MMA to capture multiple perimeters on a

single fire was demonstrated on the Old Stump Fire last
week

* NCAR will have the ability to ingest this type of data into
CO-FPS for model verification purposes
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Tracing of Satellite Data

« Satellite heat detections are
time stamped, and can be o mek
classified as hot or cold
fireline

 However, the presence
anomalies and off-nadir errors
require manual verification of
detections

* Automatic usage of satellite
data is anticipated for model
verification purposes
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Ignition Proposal

 Ignitions are either traced by hand in CO-WIMS, or
formatted as a KML or shapefile and imported into CO-WIMS

 Ignitions can be formatted as:
 a point

* a line (where the fire ignites along the line and can spread
in either direction)

* a polygon (where the fire ignites along the perimeter of the
polygon and can only spread outward, as the interior of the
polygon becomes a landscape mask)




WFDSS Burned Areas & Barriers
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92713 Perm IR
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Indicating Burned Areas & Barriers

 CO-FPS uses a “burned area geometries” geoJSON object to
indicate areas devoid of fuels

* This can be used to create a landscape mask, which
covered the area burned to date by the fire

 This can also be used to create a barrier such as a fireline
to constrain fire spread



Burned Areas Proposal

» Barriers are traced by hand, imported as a KML/shapefile,
or “fire lines” captured by the MMA

« Landscape masks (burned areas) are traced by hand,
imported as a KML/shapefile, or a polygon fire perimeter
from the MMA

 Satellite data also can indicate
burned areas, but may need to be
traced to account for errors




Other Model Inputs

 The name of the user will automatically be captured
« The user must select what time the fire will start at
* The domain size must be selected

* What other inputs are desired?
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Output CO-FPS Produces

 The computational server within CO-FPS initially produces a
netCDF file, which is a specialized type of raster data

* These output files flow into the CO-FPS GIS server, where
they are translated into easily mterpreted GIS flles that are
then sent to CO-WIMS for v1ew1ng SRS S Gy
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\ ‘\‘- <

* While we can create and display |
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il ol A s
9 |
i I

s R ! A -/
b o e~ a1 % 27 ‘ = AR
A i e Vi ) | ‘ f o e 42 ;
ket ) L e 7 a y! b . ; % d A
[ L L ¢ o g R § e S {ipe - \ S, <)
1,‘}{} / R W P2 5 N i i1 77 3 m L



Feedback Needed!

* When is an animation of products appropriate?
 When will a static map provide the necessary information?

* What products can be combined to provide as much
information as possible on a single map?

 What information do you need to extract from a map?



WFDSS NTB Time of Arrival

JFDSS Situation Assessn X W Y

ov/wfdss_proto/faces/jsp/assessment/IncidentList.jsp
Neather & Rifle & Tunnel W Roads . Wildfire Today ﬁ DFPC [J AFF (CJ DSS (] Avenza (] satmessengers (] Research (] Ops (] internet @ Flightradar2d.com (] data link products ||

1 [ wfdss.usgs.gov/wfdss_proto/faces/jsp/assessment/_rlvid.jsp?_r

Wildland Fire
Decision Support System ®

Near Term Arrival Time Legend

ps I Analyses I Intelligence I Data Management |
t | Objectives | Course of Action | Cost | Decisions | Periodic Assessment | Reports

E Ewkmarks 4 Messqges 0)
HA

Pan Tool: Drag to pan. Shift-click, drag, and release to
zoom. Double-click to re-center and zoom.
X
N

Amival Time Color Progression

[ Ignition

I

The Amval Time Color Progression is the sequence of colors used to represent when the fire amved at s
particular point.

Acceptance comment:
N/A

Near Term Fire Behavior Analysis Information

NAME VALUE

Analysis Name 082813 _NTFB_3day_90m_NW

Analyst Name Wilson, Jeff

Ignition 082813 0109 IR Intense Edited IGN

Barrier 082713_Complete_Proposed_Dozer (not filled)
Analysis Start Date/Hour 08/28/2013 10

Analysis End Date/Hour 08/30/2013 21

Conditioning Days 7

Foliar Moisture Content 100%

Crown Fire Method Finney (1998)

Spotting Probability 0.25

Spot Ignition Delay 0 min
Minimum Spotting Distance 90 meters
Landscape Resolution 90 meters
Perimeter Resolution 90 meters
Spot Grid Resolution 45.0 meters
Status Complete
Total acres 62,929
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Random Colors Time of Arrival

2016-05-24 07:45:00
2016-05-24 08:00:00
2016-05-24 08:15:00
2016-05-24 08:30:00
2016-05-24 08:45:00
2016-05-24 09:00:00
2016-05-24 09:15:00

2016-05-24 09:30:00

[ DRSSV

| 2016-05-24 09:45:00
2016-05-24 10:00:00
~ 2016-05-24 10:15:00 =
2016-05-24 10:30:00
2016-05-24 10:45:00
2016-05-24 11:00:00
2016-05-24 11:15:00
| 2016-05-24 11:30:00
2016-05-24 11:45:00 !
2016-05-24 12:00:00 -
2016-05-24 12:15:00

2016-05-24 12:30:00

2016-05-24 12:45:00
2016-05-24 13:00:00 |
2016-05-24 13:15:00
2016-05-24 13:30:00 .

2016-05-24 13:45:00 ==

2016-05-24 14:00:00
2016-05-24 14:15:00
2016-05-24 14:30:00

N

2016-05-24 14:45:00
I 2016-05-24 15:00:00
2016-05-24 15:15:00

2016-05-24 15:30:00 .

2016-05-24 15:45:00

I 2016-05-24 16:00:00

© 2016-05-24 16:15:00
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Color Ramp of Time of Arrlval
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Classified Color Ramp TOA

Fire_Area
A 1.0000000000 - 12.8000000000 17
12.8000000000 - 24.6000000000
24.6000000000 - 36.4000000000
36.4000000000 - 48.2000000000

48.2000000000 - 60.0000000000 "ajf
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Animated Time of Arrival
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Non-Spatial TOA Data

Timestep Date & Time Acres
1 5/24/2016 5:15 3.622681
2 5/24/2016 5:30 10.86804
3 5/24/2016 5:45 19.06674
4 5/24/2016 6:00 80.08032
5 5/24/2016 6:15 110.7778
6 5/24/2016 6:30 126.2218
7 5/24/2016 6:45 164.9273
8 5/24/2016 7:00 199.8195
9 5/24/2016 7:15 256.4477
10 5/24/2016 7:30 295.3439
11 5/24/2016 7:45 353.3068
12 5/24/2016 8:00 387.6269
13 5/24/2016 8:15 400.5923
14 5/24/2016 8:30 420.803
15 5/24/2016 8:45 434.5311
16 5/24/2016 9:00 451.3098
17 5/24/2016 9:15 467.7072
18 5/24/2016 9:30 507.1754
19 5/24/2016 9:45 532.5341
20 5/24/2016 10:00 568.761




Time of Arrival Recap

 Random colors, useful for detecting small changes?
* Color ramps, useful for the broad overview?
» C(Classification, helpful when looking for trends?

* Animation, the ultimate change detection?

Non-spatial, the best for non-visual learners?
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ted Rate of Spread
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Heat Flux
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ted Heat Flux
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Humidity
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Humidity Map and Statistics

Mean RH Median RH Std Deviation Min RH Max RH
15.76 % 15.68% 1.51 7.39% 19.95%

Raster Histogram




Wind Speed and Direction
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ith HRRR Data
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Example With elled Winds
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Combinations of Data

« CO-WIMS allows multiple layers to be displayed at the same
time, though multiple raster grids cannot easily be shown at
the same time

 Feedback from the previous meeting indicated that a
combination of outputs in a single animation can quickly
provide a large amount of information to decision makers
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Still Combination Map

« Temperature is a raster
grid with color ramp

* Fire size is a vector
polygon

* Wind speed and
direction are vector
arrows




Time of Arrival and Temp
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HRRR Wind Gusts and TOA
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Combination TOA, Temp, Winds




What Combinations Make Sense’?

Air Smoke Time of
Temperature Concentration Arrival

Risk
Indices

Wind

Speed/ Aerial

Imagery
Direction

/A COLORADO



