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2009 WRAP / Western States Missions

Submitted Proposal to Receive Support under NASA Applied
Science “Stimulus” Announcement:

— TITLE: “Sustaining and Transitioning NASA Airborne Wildfire
Observation Capabilities: Disaster Monitoring Improvements for
California and the Nation”

-~ MAJOR FOCUS ELEMENTS:
 Emergency Fire Mission Continuity Support through FY2011;

* Mature collaboration with CalFire to foster technology transfer and
adaptability.

— PROPOSAL DURATION: July 09-Sept. 2011 (2 years).
— BUDGET: $1.3M

— DISPOSITION: Funded.

Additional “Stimulus” Support to NASA Airborne Sciences:
— Develop NASA DFRC B-200 KA as a sensor platform.
— Integrate Inmarsat Com package on B-200 KA.
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The Wildfire Resesrch and Applications Partnership (WREAP) project was
successfully competed and funded in 2003 under the NASA Office of Earth Science
(@S] Cooperativa Agreement Notice (GAN) CAN-0Z- DES-01, entitiad "Earth
Seience REASSN 38" Research, Education, and Applications Solutions Network, &
Distributed Hetwork of Data snd Information Providars For Esrth Srisnce Entarptize
S:hr%ca, Apphcaxlonsu-;d Education, Th= ije:! praposzl. originally entmad “mseSA

B
0108-0172), was shortsnad ta WRAR eo h\ghhght the callaberative parl:nsrshm of
the Ug Forast Sarvics and NASA in wildfire science and applications. Tha projact
was oniginally 5 S-year funded effort, inftist=d in July 2003, Mission suppert sfforts
to the fire and disaster community have been extanded through zo1o.

The abjactives of the praject are to faster collsborative padnarships betusen NASA
and ('he US Forest Serice fo Fadhtaba and demonstrate svolved and =voluing
for i the 12 content and timeliness of eartl

resource data collected for wildfires, Both agendies have worked callaboratively on
parallel-track developments.in fire imaging, but this initiative is the first major
affm atﬁ\rl‘ﬂéhzlng snd forusing wildfire srience and applications betieen the

& outcomes of this collshorative effort sre crastion of improved tooks
fur erdﬂre Beusmn Support Systems wmﬁm the US Forest Serice and the other
firs mitigation and managsment sgencies.

2009 Western States UAS Fire Imaging Mission Status

The 2008 Westarn Statss Fire Mission serizs will start with an Tkhans /
ame-wildfire sensor checkeout flight in the Edwards Air Forca Base (EAFE) Range
an 17 Septernber 2009. Fallowing successful completion of that mission, the
‘missions are sxpectad ta cornmence. the Follawing weeh (217 septemha» Zo03),
The rriiszlon team espacts o suppert amargency mission raquests thraugh the
end of the year. For the majority of the western Us, the wildfire seacon will be at
or near cur\duﬂm’?, wr.ﬁ Califarnis sntering their prire burning seazon, zspudi“y
Southern bring wildfire:
: will thevefors expect to ppurt those w\ldﬁm ‘ocourences, in

ers in the nation that are within access of odr Thhans platform and
within the boundary limiltstions f our Fas-pravide Cerificate of Autharization
(COK) Tha Tkhans snd wildfire miszians COA emnd; ta 17 Septernber 2009,
Our DFRC partriers are currantly warking with the F, end that CoAthrough
the end of 2009, This will sllow us the sbility to stand up:wildfire imaging support
missiens through December 2009 [or later),

Resl-time fire imagery, m\rmmﬂ (mm thEAMS Wildfire sensor on the uas will be
terrain= an d 5 an to b fo
use in varinyus visualization tnolf, indluding GoogleEarth, Additional lnFnrmaﬂqr\ of
impartance on ulldfire imaging will slzo be pnrtad thmugh the same seruers and
vizwable as arth file: ul usly, This addition sl inforrmatior Includes
RAWS weather station data, GOESS westher data, satellite coverage mapsfar
MODIS, lightring detaction dsta and sircraft state dsta. The real-tirie aircraft
state dats can be used to reference the |acation of the sircraft during the
ml;slﬂr\s Furthar, resl-time small-forrnat video dats, collactad frarm = camera on

the Tkhans UAS 15 auailsble 55 w srchived and current, is
readily view=ble in our Tollaborative Decsion Environment [CDE] utilizing
@ooglakarth,
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© MASA WSIM 2009 (MASA_wildiire) on. |

Hey there! NASA_wildfire is using Twitter.

Tientler 15 & free sardce that bebs you keep in touch with people through
the exchange of quick, fraquent answars to ona simple question What
ane you doing 7 Join today to stan recering NASA_wiidfire's troets

With the arrival of wet weather,
western fire season over. Team ready
for quick reaction to wind driven
events that can extend season in Cal

Given e few fines in INe west, e weather, and sasting resowces
wvailable (incl NIROPS), we rescheduled ihe neod WS5FM o
rm.unay m-s

The lkhara team continues to work e, Tech brief rescheduled
o 10V8, first mizzion opportunity 10/8 (TO 0700 pot)

The Iihana team, not waiting for an AF fix, 15 pursuing an
atemalve approsch to Wy softwane probilem Hest possibie mission
is Qctgber Tin

Ho fire missions et week (wk of 21 Sept]. lduna Ko st com dosn
ungil 3 goftware i s felded. Next mission possivle i wiof 26 Sept
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On-Board Algorithm Development

Develop useful fire spectral band combinations for different
collection scenarios (day / night):

— DAY: b12 (10.26 -11.26 um), b9 (1.55- 1.75 um), b11 (3.60- 3.79 um)
as R-G-B;
— NIGHT: b12 (10.26 -11.26 um) for night ops

Develop R/T “hot-spot detect algorithm”:

— Modified CCRS algorithm:

Fire = If b11 (3.60- 3.79 um) brightness temp > 380° K; and b12
(10.26 -11.26 um) brightness temp > 240° K; and b11 - b12° > 12K;
and Band 7 (0.76 - 0.9um) < .22 (screen high reflectance
commission errors).

Develop R/T BAER visualization spectral band combinations:
— b10 (2.08 — 2.35 um), b9 (1.55-1.75 um), b7 (0.76 — 0.90 um) as RGB

Develop R/T post-fire, calibrated NBR algorithm data:

b7-b10 where, (b10 (2.08- 2.35 um); b7 (0.76 — 0.90 um))
b7+ b10




On-Board Algorithm Development

Develop automated on-board product-generation processes for
different collection scenarios: Day / Night; R/T Hot Spot Detection
Algorithm; R/T BAER visualization; Post-Fire NBR Algorithm
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lkhana UAS: 2009 COA
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File Edit ‘iew TooISiAdd Help

Accessing the Wildfire CDE

Step 1: Add Network Link

= Google Earth Pro

o

» Search Folder Ctrl+Shift+h
¥ Places Placemark Ctrl+Shift+F
C ‘b My Places Path Ctr+Shift+T
B D@ fiight track Bl pojyagn CHrHShifteG
& Parizi Gold
ocel Ctrl+Shift+hd
B OB cloudeover
B & Generic Miss Photo
b D ‘* Targets 072t Image Overlsy  Ctrl+Shift+O

O & nrops R Re

- O8] coe Netwwark Link e

Step 2: Enter URL.:

http://sggate.arc.nasa.gov:9518/GoogleEarth/CDE.kml

Yieww Tools Add Hels

= [ @ Esperanza Mission Archive » Search

&5 [E

ma [ g&e | 8

- [0 2 &=econd interval - Flight &
Miszion date: October 28-29,

¥ Places

/ Gregoniy
Add Cortert | 2 A A

2008 1y Places

1 O ‘% Esperanza_Landsats_2006..
t CIED ams-vildfire Mission June 2.
- [ & Half Dome Day Hike
13 hours 17 minutes
(including rest stops,
+ = Washington Prescribed Fires
I (023 summit Fire May 2008

1 [Jeey Summit Fire May 2008
Wigw more information on the

=
)

O & Perisi God
B OB Cloudeover

San Francisc

2006

- OB Temporary Places

From

&) flight trsch playback

3 [ s Generic Mission Templates ml
B & Fargets_07252007-15_1 kil
+ 08 NROPS R Requests

; O g Esperanza Mission Archive

[[] 5% 5 second interval - Flight 5
Mission date: October 28-29,

B [ & Esperanza_Landsats_2006
B (1B sms-widfie Mission June 2

Sumimit Fire. i+ [ 2 Half Dome Day Hike

= [JED MODIS imagery of Summit Firs L 13 hours 17 minudes
From
hite: b apidfire.sci.gsfc nasa s e

43 summit Fire May 2008

5 [y Summit Firs v 2008
View more information on the
Summit Fire:

& [0 MODIS imagery of Summit Fire

bt i apidfire sciasfc nasa.
B ®mporary Places

Google Earth - Edit Network Link

Name: [CDE

Link: Ihﬂp:ﬂfsggme Arc.nasa.00v: 951 8 oogleEarth/COE kml

¥ Allow this tolder to be expanded
I™ Show cortents as options (radio button selection)

Descrigtion | Wiew I Refresh I

Description
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