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Automated Wildfire Risk Assessment @esrica
Utilizing LIDAR to Assess Wildfire Threat Posed to Individual e
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Buildings in the British Columbia Wildland Urban Interface ol iy
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Each year, wildfires in British Columbia have a devastating economic impact while Forests, Lands, Natural Resource Operations, and Rural Development®’Once
threatening homes and infrastructure! A proactive approach to wildfire mitigation properties have been identified within high fire danger areas in the WU,
has been adopted, emphasizing at-risk communities in the wildland-urban intferface professionals conduct site level, in-person assessment of properties, following the
(WUI) and proactively applying mitigation strategies to these areas!'Site assessments standardized handbook. Properties are scored based on 20 factors such as slope,
currently follow guidelines constructed by the collaboration of several forest topography, position of the structure, canopy closure, and forest health. &
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LIDAR technology has been demonstrafed as a very effective means of creatfing highly ! Workflow:
accuratfe forest structure models:” These models could be effectively utilized to quantify fuel | 1. Extract Buildings &
meftrics over large areas” Combined with LIDAR-derived topography and land classification Create Buffers ‘.{
models, the potential exists for large area, semi-automated individual property-specific risk | 2. |solate Fuel Classes a
assessments. | 3. Find Slope / Aspect
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This study aimed to test for five risk metrics surrounding individual properties, identified by LIDAR: | __ 4. Calculate Risk

Factors within

Buffers
A 15km? area east of Nelson, BC was chosen for the study, encompassing a variety of aspects, = 5. Assign Buildings

slopes and forest structures. 160,353,125 LIDAR points were available for analysis in the study area. Risk Score
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Slope | Aspect | Surface Fuel Coverage | Ladder Fuel Coverage | Canopy Closure
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2. Isolate Fuel Classes & Find Percent Coverage
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e . so|ated, and converted to rasters with 2x2m cell
3 . size using point count. These rasters were then
reclassified to 1’ or ‘nodata’ based on a cell
value of ‘equal to or greater than 16’ = 1, and
‘less than 16" = ‘nodata’. The threshold 16 was
chosen as function of point spacing and cell size,

s hids e <3 . : e : i
5 = : ‘?4‘."- g - 21 e ¢ . -"ﬂ‘ 3 Lyl NS |
3 . 3 N R ‘ : ". R \ =Y = A . . = )
et RS P - by y P ol L Ly, Ny N
L Y Tt A el A :
=500 ?“"—-;:‘% % %!.{;"31#{;}" NS e " 3
¥ # 9 oy a
>
" £ dh e @

iy & O .
g - PN g ot f‘ ) | ’ 43
' 1 PAW r-‘ff‘"?- s i o) "‘
: ‘ -;g,v ‘?’;h}'q % |
3 & AT g
Sl } .3 4@73, [ | Buffers !
& ol BN s o o { S Wp— PO pp——

B . .
1 .

-

- ==} Buildings
gy ¥ ol % W e Surface Fuels !
: n o : E
e =" F fp"ﬂ Point Density
» L 7 r " E 1 |
t o Y ﬁ . 51 points per cell f

otg= = g L ‘f! !F 1 point per cell
*n o _F' ! T —

Building features extracted and buffers created

After building points were classified using ArcGlIS 3D
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Analyst tools, building points were converted to a e el o Ve, ,_b,'wgoﬁuiﬁ*l‘ where it was estimated that for every 2x2m cell,
raster on their elevation VOIUe' and the raster was then Surface fuel point density raster Surface fuel polygons in building buffer there would be OpprOXimOTely 16 pUISeS' as
. converted to polygon features. This process output vegetation would typically have multiple returns
' polygons for each building with unique Object IDs. - perpulse, it would be expected that the presence of significant vegetation in this cell would have a point density
Building footprints were regularized, and small holes . of at least 17, filtering out sparse vegetation and solid objects. Reclassified rasters were then converted to polygon
were eliminated to better represent building features. i features for the purpose of coverage analysis. Once polygons were created for each vegetation class, pairwise
With building footprints generated, buffers were intersect was used fo create new polygons for each vegetation class, uniquely tied fo each buffer in which they

duplicated, with each version being uniquely attributed to one buffer. Summary statistics were calculated for
each vegetation class as
] the sum of vegetation area
per buffer ID. These
statistics were joined o the
buffer features, and a
percent coverage
calculation could then be
=== § performed on each
" vegetation class, per
=== § building buffer.

the building itself from the output polygon. 50m was
chosen o encompass
each Firesmart zone
& ouflined by the B.C
% Government®As

| surrounding vegetation
would be calculated as a
percentage of surrounding
| areaq, excluding buildings
. was necessary for
N accurate calculation.

.' A L AN STRWR R R

M 3. Mean Slope & Aspect
LIDAR points were filtered =
to ground, and converted | ©
to a DTM raster. A cell size

- of 2m was chosen as the

- resolution. This decision was

based on the average
point spacing, as discussed

created for each, at a radius of 50m, and excluding E infersected. This allowed for vegetation polygons that existed in the overlap between two or more buffers, to be
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This study examined the
viability of utilizing LIDAR
data to automatically
extract building footprints,
and analyze the

o N, TR ¢ surrounding topography
— ¥ and vegetation structure
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N fhe previous Sfep. The L PETRET R 2 : u ! & in order to de’rermine I1'S
DTMwos B 4. CE BRI QEIDR | risk to wildfire. Building feature extraction, slope and
converted Pt The five risk factors measured in this analysis were . aspect analysis show highly accurate results. Canopy
to both @ weighted to a similar degree to the field assessment ' vegetation density was very accurately captured,
Slope (deg) | handbook, adjusted slightly to reflect value ranges . however surface and ladder vegetation were

and Aspect . found in this dataset. For each building buffer, the five | sometimes obscured, and therefore underrepresented
raster, . metrics fall within one of the six categories (A-E), and the il in areas of thick canopy vegetation, leading
which were associated score ; - . - | to lower risk results than expected. Once
fhen _ is added to the e oides | B | Buds | maer | wer | | refined and exported to a standalone script,
converted B 2 - building fotal risk 0 1 3 ‘ 5 . this tool will enable regional districts to input
fo YeCfor Slope & Aspect ros:rers, mean values found within bufters score. Total risk Aspect ’: j z ':/ . any LIDAR dataset, for any location, and
point features based on their values. In order to find the = score then falls e 7 T i T T s | | quickly perform large area, automated risk
average slope and average aspect, slope and aspect | within one of Coverage 0 4 8 12 15 assessments. As LIDAR data becomes more
points were spatially joined to building buffer polygons, | four risk L‘;"d‘g' " o o T prevalent and freely available in British

using ‘merge’ by mean value, the result was building j categories, anNd  Gropydowe | o208 2040% 2060% 50.80% wo% | | Columbia, this tool could be applied to any
buffer features, with attributes for mean slope, and this risk class is 0 1 : : : | community o identify high risk areas in which
mean aspect. The circular nature of aspect point values® given to the _ : : _ . to prioritize further investigation, and risk
required further processing to attribute an accurate building being M i Meeeed | O e reduction strategies.

mean aspect to buffers. ' analyzed.

Weighted risk score tables (value ranges and associated scores)
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, LIDAR dataset provided by the Province of British Columbia for educational use. Collected August 2017. UTM Zone 11N (NAD83), CGVYD2013. Point spacing 0.24-0.42m
. Ortho photos provided by the Province of British Columbia for educational use, captured simultaneously
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