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Wildfires are Getting Worse
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Wildfires are Getting Worse
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Wildfires are Getting Worse

Structures Destroyed by Year
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Fireshed Registry Project Overview

Research Scientists
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- Michelle A. Day

- Chris Ringo

- Cody Evers
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Development and
application of the
Fireshed Registry
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Esri, HERE, Garmin, (c) OpenStreetMra'b contributors, and the GIS user community

P

Evers, C.,
Alcasena

C. Ringo, A. A. Ager, M. A. Day, F.

and K. Bunzel. 2020. The Fireshed

Registry: Fireshed and project area

boundaries. Forest Service Research Data
Archive. https://doi.org/10.2737/RDS-2020-



https://doi.org/10.2737/RDS-2020-0054
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Scale of exposure assessment
~ 7,700 Firesheds
~ 250 cres

Building exposure -
: Top 45% exposure

I High (1% CONUS area)
35% expostire

[ ] Moderate (4% CONUS area)
10% expostire

[ | Moderately low (5% CONUS area)
7% exposure
(10% CONUS area)

3% exposure
(80% CONUS area)

Treatment units
~ 9.7 million stands
~ 20 Acres

N

%

Prioritization and implementation
~ 77,000 Planning Arecs
~ 25,000 Acres b

Esri, HERE, Garmin, (¢) OpenStreetMap contributors, and the GIS user community
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Example Fireshed Registry Atlas Page: top priority Fireshed for treatment
in the western US

. . ‘5 2 =3 N 1
Fireshed Registry Atlas - Sopeens B
o
Morrison, CO (Fireshed 1853) ey
Fireshed Treatment e
Total area (ac): 310,835 Total structure exposure: 181
Area treated (ac): 59,160 Reduction in exposure (structures): 38
Number of projects: 13 Merchatable volume (MBF) 188,986
Communities Largest Historic Fires (1992-2017)
Fires igniting in this fireshed affect 40 Fire Name Year Fire size (ac)
communities, with an avg. of 181 structures
exposed annually. Communities with the Bf'ﬁalo Creek 1996 11,875
highest avg. annual structure exposure are: High Meadows 2000 10,800 [glagEnh, S 8 SR
Aspen Park 67 Ken Caryl 10 Lower North Fork 2012 4,142
Evergreen 51 Genesee 9 Snaking 2002 2,312
Indian Hills 14 Upper Bear Creek 6 Lim Gulch 2013 511
Ownership / Fuels Worst Simulated Fires
b i | TOp 5in size:
& sox Fire size (ac) Structures
P - Exposed
w0 “ | 466,945 25,271
. o | 352,747 13,169
1 . .; 328,210 28,903
N (L3 smte Other Federal . 324’509 28’760
P Lot Othar e 282,724 13,489
P ik e Top 5 in exposure: o5 Frested 1653
wihed ui: giruc::‘rj&s Fire size (ac) "':_r_“ Project areas
o) o Reduction in annual structure
Other Facderal 28,903 328,210 exposure from treatments in
- 28,760 324,509 LRty Stancs
el ' ' B <0.15
Frbuate 28,083 246,541 0.15-0.16
o 25 496 269,560 ICRERERT P N, £ apan, MET, Eaf 0.16-0.17 -
i R & w 10 § ' e e v ™07
A b T 25,271 466,945 e tce ! \\
i i
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First Dashboard Attempt

Fireshed Registry Dashboa

Fireshe:
Fi

Map Legend

Fireshed boundaries
Total annua

W 1 L
2duction in
tern U

Project Areas
derchantable

MTBS Fire Perimeters

Optimized treatment locations

HUSUM_STND

0.0001 - 0.0C

0-0.0001

US States

- Regional E

Annual Structures exposed: 9

@ e /BF): 22} d d a P e Percent of Fireshed
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Dashboards

vome =[G Firesh Dashboard Settings
8 Fireshed Registry

| External links
Nested dashboards

Add URL Parameter
I fireshed =
Feature Parameter w
MName fireshed
Layer: Firesheds
Unigue ID Field Fireshed_|D

Add Aciion

T When Parameter Value(s) J
Filter Add Target
99! Selected Fireshed @-;
>
\

@ Method Spatisl




Cascading Selections

- Embedded Content — URL
- https://...arcgis.com/...?p1={Fireshed_ID}

- Dashboard link with parameters

- Dashboard actions work

- Actions do not “cascade”

- Map or Feature actions within are not executed
- Most charts sum acres from a feature selection ®
- Parent — Child actions only
- Strings and numbers don’t mix
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Dashboards
1. Master
2. Current & Historic
Conditions
3. Charts
4. Historic Fires &
Treatments
5. Community
Exposure
6. Planned Treatments
7. Scenario Planning
8. Community Explorer

Dashboard Organization

Currently Published Dashboard

Fireshed Registry Master Page: https://www.arcgis.com/apps/opsdashboard/index.html#/8df414f92af944c526167b9eSh85f8a2? mode=edit

Maps
Tab 1 - "Ownership Map”

Name — "Fireshed Registry Map [Ownership)”
Review multiple Map and Layer Actions

Rich Text Title [Fireshed Name and Number)
UST [Column Headers in HTML)

Percent_Cwnership_and_Fuel_Types_Chart_Only
https://usfsmaps.ar gis.com,/apps/| Tab 2 —“Fire and Treatment History”
317cboe061 547 affcceBe bl 4detfefb?mode=adit Name — “Fireshed Resistry Map [History) v2*

Map Action —Respond to Exxent Changes only

find

Tab 1: Percent Ownership

Chart: Layer. Fireshed_OwnerPct — Change State color to pink, check abel size Tab 3 — "Exposure Profile”
Mame — “Fireshed Registry Map |Exposure) v2”
Tab2: Percent Fuel Types Map Action —Respond to Extent Changes only
Chart: Layer. Fireshed_FueTypas

Planned/Proposed Treatments (Tab 2) https://
usfs.maps.arcgis.com/apps/opsdashboard/index.htmil#/
€532b70567b14f0f9f4fe822e6d79ace?mode=edit

Historical_Trestments_and_Historical_Fires_Charts_ Ml Historical _Trestments and_Historical_Fires_Charts i : ay
On:'a—r R R e e Gn:‘ﬁ-r b et e ke Fireshed Dashboard_Treatment Analysis_Optimized

hitps:} usF: gis.com,apps/’ f hitps:/{ usf: gis.com,/apps/ f Fireshed Dashboard_Treatment Analysis_Planned
indexhtmlg/ index htmis/

1?mod i E520237978 i .

Rich Text: Largest Historical Fires, 1992-2015 Tab 1 —"Mode| Exposure” Diata List Load Scenario Planning Outputs (Tab 3)

Diat= List: Layer: Fireshed_HistoricFires TopS Layer: Fireshed_CommunityStats (text) i i

Fire Name, FireY ear, Fire Size Datal ist: Layer Fireshed_F xposedCommunities. usfs.maps.arcgis.com/apps/opsd ashboard/lndex.h.tml#/
C ity Name, Average Exposure, Maxi 0151ba5d073a47999ef9257d445cd89d? mode=edit

Tab 1 “Historical Trestments” Dats List Layer: Exposure

Fireshed_FireshedAndMgmtHistory_v3 FOI'S\J'S OUtPUtS M Y

List Title: *Fira & treatment Totals, 2010-3015* Tab2 - "Waorst Simulated Fire"

Prescribed Fire: Mechanical: Mastication: Rich Text Blank [on left side)

Rich Text Title (*Fire & Treatment History’) Rich Text Title ("Community & Exposure Profile’)

H

Dta list: Layer: SimulstedFires_by_Fireshed_TopS Community Explorer (Tab 4)
Tab2 "Historical Firas® Structures Exposed, Fire Size [ac) . ;
bzt La;‘: i I oLl i Ligton o usfs.maps.arcgis.com/apps/opsdashboard/index.html#/
List Title: Firas & Trastments, 2010-2015 f9ba7194df024a2e4933e3554b0f4e721?mode=edit

Ares Burned: Number of Fires Fireshed Registry Map (Communities)

\
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Home + @ Fireshed Registry

B8 Fireshed Registry
Morrison, Colorado (Fireshed 1853)

WUI Arga WUI Structures # Communities
167,495 ac 35,946 37

(34% of Fireshad)

Fireshed Area
309,834 ac

COMMUNITY & EXPOSURE PROFILE

ks

FIRE & TREATMENT HISTORY

4T B = o

: L ]

] = +
- ' _

] L] r"g -
Earthstar Geogrephics | Esri, HERE, Garmin
— =y 5 g g

2 IS

Current&Higmri(nI. Va Pzr“edﬂreatmaﬂl Losd S(E'\arioﬂmi Com =
Forest Service

_.:\-.,‘;. » ‘- -' :

Exposure Profile

Qwnership Map Fire & Trestment History




USDA Home & @ Current & Historical Conditions (Fireshed Registry)

\ Morrison, Colorado (Fireshed 1853) \

Fireshed Area WUI Area WUI Structures # Communities
300,834 ac 167,495 ac 35,046
(54% of Fireshed)

PERCENT OWNERSHIP

100
50
0
BLM  USFS Otmerfed Swte locel  Tribal FPrivete Other
Percent Ownership  Perc 1Tyoe

FIRE & TREATMENT HISTORY COMMUNITY &

LARGEST HISTORICAL FIRES, 1992- Simulatad firas that ignitad in this

firashed and burnad into ona or mora

reName  Year Size (ac) communities exposed an average of
e 943.16 structures. Whon simulsted fires
BUFFALO 1996 11,875 burned into spacific communities, they
HIGH 2000 10800 axposed on aversae the followina
LOWER 2012 4142 Community  Aversge  Maximum
SNAKING 2002 2312 Neme  Exposurs  Exposura
UMEGULCH 2013 511 B
Arvada 146.25 281.86

Aspen Park  498.68 10,842.53
Black Hawk ~ 48.89 17852

FIRE & TREATMENT TOTALS, 2010- CastlePines  1.45 2.87
Proscribod Fire: Mechanical: M. - Castle Pines  389.18  389.18
2171685e 290625ac. 60224sc.

{4 Hisworicsl Teamenss q Modeled Exposure b

Home & @ Load Scenario Planning Outputs

Ownership Msp

z

Fire & Trestment History.

Exposure Profile

Home ¥ @ Planned/Proposed Treatment

(Fireshed 1853) Number of Projects: 12

FIRESHED TREATMENTS
Total Area (ac): 309,841 Total Structure Exposure:
Morrison, Colorado Area Treated (ac): 59,160

Reduction in Exposure (structure):
Merchantable Volume (MBF):

Esri, CGIAR USGS | Jef

son Cobnty, €O Eeri

HERE, Germin, SafeGraph, FAO, METUNASA, UsL_

PRIORITIZED TREATMENT LOCATIONS

Home & @ Community Exposure (Fireshed Registry)

Morrison, CO

Community Total #of  Acres Bumed  Structures Exposed
Arealac) Structures (AmnualAvg)  (Annual Avg)
11077 s0s 274

Percent Ownership

USFS  Otherfed.  Local

Communty Ownership | Percent Fuel Type

ToP 5 WORST SIMULATED FIRES
(HIGHEST STRUCTURE EXPOSURE)

Community Structures Community Actes
Fenacad Rurnad
59 7,092
59 7,092
59 7,092
59 b 7,092
596 7,092

PLANNED TREATMENTS

® -

PROJECT AREA
TREATMENTS

Project Area ID 18,587
Total Area (ac): 29,687.05
Araa Treatad (a
Reduction in Exposura (structura):

Marchantable Volume:

526686

Project Area ID 18,586
Total Araa (ac):
Area Traatad (a
Reduction in Exposura (structura):
343

Merchantable Volume: 14,752.16

Project Area ID 18,585

4,787.24

899.92
Reduction in Exposurs (structure):
335

Marchantable Volume: 11,684.73

Project Area ID 18,591

Prioritized treatments
+Based on reducing wildfire
exposure to structures
+Maximum 5000 acres treated per
project area
*Minimum of 200 MBF per stand
treatment constraint
«Stands must be manageable
+ || (based on PAD)

+Projects prioritized within each
- Fireshed for western US only
(2,890 firesheds; ca. 30,000
projects)
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Nested Dashboard Advantage
i &

FIRE & TREATMENT HISTORY COMMUNITY & EXPOSURE PROFILE

Stacked o=

T b I LARGEST HISTORICAL FIRES, 1992-2015 Simulated fires that ignited in this fireshed and

burned into one or more communities exposed an
average of 943,16 structures. When simulated fires

Fire Name Year Size (ac)
burned intc specific communities, they exposed on
a n d BUFFALO CREEK 1994 11,875 average the following number of structures:
Charts HIGH 2000 10,800
LOWER NORTH 2012 4142
SNAKING Jy 2002 2,312 Community Average  Maximum
LIME GULCH 2013 511 Name Exposure  Exposure
Arvada 146.25 2581.86
Aspen Park 498.68 10,842.53
Black Hawk 48.89 178.52
FIRE & TREATMENT TOTALS, 2010-2015 Castle Pines 1.4 287
! Castle Pines North  389.18 389.18
Prescribed Fire: Mechanical: Mastication:
2.171.68 ac. 2.906.25 ac. 602,24 ac,

Historicel Treatments Historical Fires odeled Exposure Warst Simulated H;ah* -
N ~
; #’ \

= E ®  Forest Service
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Home + @ Fireshed Registry

B8 Fireshed Registry

SDA United States Department of Agriculture

| Morrison, Colorado (Fireshed 1853)

Fireshed Area WUl Area VWU Structures # Communities
309,834 ac 167,495 ac 35,9448 37
{54% of Fireshed)
PERCENT ©WNERSHIP

100

50

BL d _ State Local Tribal Private Other
Percent Ownership Percent Fuel Type
S

FIRE & TREATMENT HISTORY

COMMUNITY &

> LARGEST HISTORICAL FIRES, 1992-
Fire NMame Year Size {ac)
BUFFALO 1994 11,875
HIGH 2000 10,800
LOWER 2012 4,142
SNAKING 2002 2,312
LIME GULCH 2013 511

FIRE & TREATMEMNT TOTALS, 2010-

Prescribed Fire: Mechanical: Mastication:

2,171.68 ac, 2,906,253 ac, 602,24 ac.
c 5 Historical Trestments E >
< Current & Historicel Conditions Plenned/Proposed Treatment

Simulated fires that ignited in this
fireshed and burned into one or more
communities exposed an average of
243.16 structures. When simulated fires
burned inte specific communities, they
exposed on average the following

Community Avaragse Masximum
Mame Exposura Exposura
Arvada 146.25 281.86
Aspen Park 498.68 10,842.53
Black Hawlk 48.89 178.52
Castle Fines 1.45 2.87
Castle Pines 38%.18 389.18

Losd Scensrio Planning Outputs

Community Explorer

e —————

.6mi

Ownership Mep

&

SR——

Fire & Treatment History

Exposure Profile

- m A w
-

f Esrthster Geograephics | Esri, HERE, Garmin {j

\

E Forest Service
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Integrated Single Dashboard

[l Siack | general | USFS Scenario P x | (@ BEST 28 UML Toolsin 2021 % | @ Content X [ Fireshed Registry (v2) x ireshed Registry X | @ Curent & Historical Conditions ( X | G} Historical Trestments and Histe x | + = pad

< C @ usfs.mapsarcgis.com/apps/opsdashboard/index.htm#/81d5f0aaadc3497c83452C7f8H0LIT?mode=edit * » @ :

I Apps @9 ConnectHR @ ArcGISOnline @) DEMOAPP(NRMC.. @ DeviestCitix € GoogleMaps @ LearnmoreaboutC.. Ky NRM Compass (@ NRM ProdCitrix (S OSU  [TE| TeamForge Imported From IE Research Projects

Home v [ Fireshed Registry (v2)

. Mk

n Fireshed Registry Dashboard Fireshed| Morrison, Colorado (Fireshed #1,853) =

I — — N—
Start Here Highlight the selection tool, zoom in,and pick a single fireshed to explore.

Fireshed Registry

E1 X ey
The Fireshed Registry is a geospatial dashboard built to organize information about Lz Longmont
wildfire tranemission to communities and monitor progress towards risk reduction from - L v I
management investments. The Registry is a unique approach to bring togsther a time b = Grand: 5 i
window of information - past, present, and predicted future, to describe risk trajectories & - % |
on lands where destructive wildfires are likely to originate. The dashboard provides an 123478 : s Beulder |

interactive system to view information on:

1. Context (Ownership, Fuels, and Buildings), \
2. History (Fires and Treatments),

3. Projected wildfire risk (Simulated Fires]

4 Planned future treatments (5-year action plans), and
5. Prioritized treatment

6. Community zones and exposure

Arzpaha
/ Natimal
Forest

The proposed treatments are the results of one possible strategy, based on the scenario
investment planning model. Panels with a yellow background have clickable records
that will allow you to filter the features shown on the map.

To get started with this interface, highlight the selection tool in the top-left cornar of thiz
map, zoom in, and then click on your area of interest. If more than one “fireshed" is
selected, please re-select just a single fireshed.

The Scenario Investment Planning Platform provides mors information on the
development of Firesheds and the data shown hers.

“Wildfire transmission to communities” occurs when fires start on public lands and grow
into private lands where structures are exposed to wildfire risk.

National forest Community
Exposed area / Non-exposed area

cloradd 4 oy Lo ! +
S El Pase ;

& Browns

Use this map to set focus for all other maps, tables, and charts.

Nevigator Overview  Ownership&Fuels  Historic Fires & Trestmems  Simulsted Fires  Planned/Proposed - Treatments Communities ~
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P - pr— ol @] (0] (2] | @ue= | v | @ Frosearogiamyivy EEE T

BB Fireshed Registry Dashboard o i o5 |21 | @) Fireshed Regjstry Dashboard, [ rmrme——re
Summary for: = W WL ST 3™ Whatisthe distribution of land ownership, fuels, and buildings across the landscape?
Morrison, Colorado (Fireshed 1853) (54% ot Frwsh)
Frushd Condions Largest it Fres
e 50940 | e Yo
B o byt oS — =5
e eAows o0
lowtknonmron 0
ot e g s s
‘expose buildings in these comma -
[ per—
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——w W
L
Pl
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© s &
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e
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ey $ - :
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rene = [G) Fireshed Ragistry (v2) +o]@e ][] | @4 vmeo | @ Fresmednegity2) e Ee ][] | @~
BB Fireshed Registry Dashboard [ ey B Fireshed Registry Dashbosrd [ —m——rr—
P How much of this landscape has been burned or treated in the recent past? = 'What s a plausible extreme fire event for this landscape across 10,000 fire seasons?
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Home = @ Fireshed Registry (v2) | * v|

] ] | @

. Fireshed Registry DaSthB rd Fireshed | Morrison, Colorado (Fireshed #1,853) = =

MR BN Ginhest Bt euiaings | What is a plausible extreme fire event for this landscape across 10,000 fire seasons?

Reference # Acres Exposed 7 = T Thornton = nenveam i P = —mm:-a
Aifpart H= =[]
9752 550,975 30,514 ) s ot
9740 418,032 26,322
9764 263,814 25,496 e
9692 459,770 25,271 strieburg
9755 265,436 23,255
9688 231,065 23,250 i Aurord o
9594 175,528 23,109
9640 276,568 23,079
9705 670,786 21,032 i : : ¥
9753 175,906 20,286 1 o i
9686 261,526 19,333 ' ! 1
9737 380,239 18,364
9802 191,560 17,147

Description: Simulated fires are generated by FSim.

AFFECTED COMMUNITIES
Exposed Buildings

Community (Average & Max)
Evergreen 998.6 18,913
Fairmount 54034 1,509 ' Elzatetn
Genesee 510.84 2,709 ol
Aspen Park 498.68 10,843
Castle Pines 389.18 389
Indian Hills 374.14 2,999
Dakota Ridge 365.23 1,529
Ken Caryl 286.01 2,650
Roxborough 260.47 3,545
Kittredge 246.21 1,652 i Na’;‘l‘;‘;‘a‘l
Forest
“Average” exposure only includes simulation years that had In the table to the left, click on one or more fires to see individual fire perimeter(s) on the map.
S0Me exposure, "Average" structure exposure is based on exposure in years with fire. All years are not included.

Navigator Crverview Ownership & Fuels Historic Fires & Trestments Simulated Fires  # Plenned/Proposed - Treatments Communities
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10

20

Post-Treatment Conditions

Fireshed area treated (ac.):
Number of projects implemented:
Exposure Treated (per year):
Portion of fireshed treated:
Harvest volume:

Tip #1 - Dashboard Reference with Context

+ -

. Mike =

Fireshed Mocrrizen, Colorado (Fireshed #1,853)

Mot Availab

The Fireshed Investment Portal shows projects
prioritized by fireshed and project area for each
Region or State. Projects are ranked by their
ability to treat exposure from USFS fires.

reatments suggested by the Scenario Planning model to treat wildfire

Cenver

PROJECT AREA TREATMENTS

Project Area ID 18586

Total Area (ac.): 24,787

Arca Treated (ac.): 6,425

Reduction in Exposure (buildings): 4.38292
Treated Volume: Mot Available

Project Area ID 18587
Total Area (ac.): 29,687
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: Fireshed Investment Porial

Link Type
| URL

Protocol

IF#/caa9434664c04681071d75bavafas 2 1 SR = R [0 |

Forest Service
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Tip #2 Feature Classes not Data Tables

Fireshed | Mcrrizon, Colorado (Fireshed #1,853) E

Forest Service
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Recap

Nested Design Integrated Design
-Multiple stacked -One window for
windows stacked panels
-Embedded content -Call all actions from
with URL one map selection
parameters -Components can

Reduced bandwidth continue to interact
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Questions?

Mike Scanlon — Staff Chris Ringo — Senior Faculty
Assistant & Systems Analyst Research Assistant
Fﬁgiwsm 97 e Oregon State University
ey USDA Forest Service @ College of Agricultural
Sciences

(U]

Forest Service
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