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Problems - lowest intensity fires don't melt paint
- stairsteps From J. Rebbeck







Fire intensity describes the physical combustion process of energy release
from organic matter, or the energy per unit volume multiplied by the
velocity at which the energy is moving.

Fire severity refers to the ecosystem impacts of a fire such as mortality of
trees or change in biodiversity.
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Normalized Burn Ratio

Table 1: Bum severily classes and thresholds proposed by USGS. Color coding established by UN-SFIDER.

Severity Level dNBR Range (scaled by 10°)  dNBR Range (not scaled)

Enhanced Regrowth, high (post-fire) -500to -251 -0.500 t0 -0.251
Enhanced Regrowth, low (post-fire) -250to -101 -0.250 to -0.101
Unburned -100 to +99 -0.100 to +0.99

Low Severity +100 to +269 +0.100 to +0.269
Moderate-low Severity +270to +439 +0.270 to +0.439
Miderate-high Severity +440 to +659 +0.440 to +0.659
High Severity +660 to +1300 +0.660 to +1.300

Fire Intensity

Convective heat

During Fire

Burn Severity

After Fire

Severity

Unburned: Plant parts green and unaltered, no direct effect from heat.
Low: Canopy trees with green needles although stems scorched.
Moderate-Low or moderate surface burn: Surface litter, mosses, and herbs charred and soil with little or no impact.

Moderate-High: Soil organic layer largely intact and charring limited to a few mm depth, Trees with some canopy cover killed, but
needles not consumed. All understorey plants charred or consumed. Fine dead twigs on soil surface consumed and logs charred or
consumed. Pre-fire soil organic layer largely consumed.

High or crown fire: Canopy trees killed and needles consumed

Surface litter of all sizes and soil organic layer largely consumed White ash deposition and charred organic matter to several cm depth.



Burn Severity Mapping

Goode Earth Engine | Search places and datasets...

Scripts LIS

‘ Filter scripts... ‘ NEW

~ Owner (1)
~ users/huronwfm/Severity
I Brittle Fire Area
I Brittle Fire21
& Corsair04
& HS_STORM20
B Warbler 4
B williams Fork
~ Writer
No accessible repositories. Click Refresh to check again.
~ Reader
No accessible repositories. Click Refresh to check again.
~ Archive
No accessible repositories. Click Refresh to check again.
~ » Exambles

©

Enpae

Get Link |vl Save |-. Run |-I Reset |-I Apps m
~

print(ee.String('Data selected for analysis: ').cat(pl));

print(ee.String('Fire incident occurred betwsen ').cat(prefire_end).cat(' and ").cat(postfire_start));

// Location .
/{ set study area as map center.

Map.centerObject(area);

var imagery = ee.ImageCollection(ImCol);

/{ In the following lines imagery will be collected in an ImageCollection, depending on the
/{ location of our study area, a given time frame and the ratio of cloud cover.
var prefireImCol = ee.ImageCollection(imagery

f/ Filter by dates.

.filterDate(prefire_start, prefire_end)
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Inspector [ol;t10) Tasks

Use print(...) to write to this console.

Data selected for analysis: Landsat 8 JSON

Fire incident occurred betwsen 2817-81-18 and 2817-82-28 JsoM

is not defined
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Google Earth Engine

Link bassbagofabshee8z2bbigs35e6209 *
E]

Filter scripts... m f:)
= Owner (1)
~ users/huronwfm/Severity
B Brittle Fire Area
I Brittle Fire21
& Corsair04
& HS_STORM20
& Warbler 4
B williams Fork
~ Writer
No accessible repositories. Click Refresh to check again.
~ Reader
No accessible repositories. Click Refresh to check again.
~ Archive
No accessible repositories. Click Refresh to check again.

Search places and datasets...

ENE om 3
&
Getlink ~ [ Save -. Run -l Reset -I Apps lEI 5T Console i EELE

Under  beometry Lmports (TOp LeTt 1n Map pane) UNCNECK Lhe - : - z
geometry box, so it does not block the wiew on the imagery later. e prankl.J) o mrite 0 UrisiEmenle.

U
31/
32

33 JEEE AR R kRS E R R R A SRR AR SRR T EERRETEERA LSRR T TR R EETE R LA SER R BRI R T T TR R RS EE

4 /) SET TIME FRAME

TTLAREFULTT

Data selected for analysis: Landsat 8 150N

36 // sSet start and end dates of a period BEFORE the fire. Make sure it is long enough for
37 // Sentinel-2 to acquire an image (repitition rate = 5 days). Adjust these parameters, if
38 // your ImageCollections (see Console) do not contain any elements.

39 wvar prefire_start = '2016-12-28°;

48  var prefire_end = '2817-81-18";

Fire incident occurred between 2817-81-18 and 2917-82-28 150y

Wl Line g6: geometry is not defined

42 // Now set the same parameters for AFTER the fire.
43 var postfire_start = '20817-22-28';
44 var postfire_end = '2817-83-28";

45

F T B L
47 SELECT A SATELLITE PLATFORM

48

49 // You can select remote sensing imagery from two availible satellite sensors.
58 // Consider details of each mission below to choose the data suitable for your needs.
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o9 ~Yw D /| geometry (1 poly) . Polygon drawing. | @ | Exit Huntaville S ® o Map Sateliite
' @ )
4 linneapolis EN Comwall rA
il t 'a‘-'agsau e (;‘ — -
" St Paul | Eau E:!aire . %
WISCONSIN orillia KaWErthﬂ
|
Greeg Bay . @ akes B-.|:|ig;-r.0rl
o > VE
). AppLeton 113} F @ @ @ o s /
H 10 te Westa T aoha
Rochester Oshkosh 5 2] 0 (100] o (ng) Quinte oBelleville Kingston @ 7
; ] 407
oo] La Crosse o i oA Vaughan (o) 7.
) @ Bramptono Toronto 9
& 0.0 Leke Ortarig
o2 . >
Saginaw Mississauga
Hamilton
Mason City Madison Mil " Mus?gun C] Q Rochoester
i : 5 ilwaukee (it e racuse 7]
3 9 o Grand Rapids Flint London (a01] & Syrac {57
Holland Gana Buffalo NEW YORK
F i ) Alban
5] Kenosha Lo ] === o y




Go gle Earth Engine Search places and datasets... m
IS TN S () | nevectr (2 ks

) ) - T Imports (1 entr - i i i . -

Filter scripts... m (:) P ( v) B . Use print( ) to write to this console

» var geometry: Polygon, @ vertices
~ Owner (1) 1 ¥/ I
~ users/huronwfm/Severity 2/ BURN SEVERITY MAPPING USING THE NORMALIZED BURN RATIO (NER) Data selected for analysis: Landsat 8 I50M
B X 3 N
IBqnle F!IEArea 4 // Normalized Burn Ratio will be applied to imagery from before and after a wild fire. By . L.
B Brittle Fire21 5 // calculating the difference afterwards (dNBR) Burn Severity is derived, showing the spatial Fire incident occurred betwsen 2021-84-22 and 2821-84-..3508
W Corsair04 6 // impact of the disturbance. Imagery used in this process comes from either Sentinel-2 or
B HS_STORM?20 7 // Landsat 8.
IWa_rbIerd 8 // Pre-fire Image Collection: J50M
- 1 E P ImageCollection LANDSAT/LC®B/C21/T1_SR (6 elements
B williams Fork 10/ rzrrrrorrriririIiiiiiiiioIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIIIIITIOICIIIiiIriiiizoc & / /Ce1/TL ( ) o
~ Writer 1/ RUM A DEMO (optional)
No accessible repositories. Click Refresh to check again. 12 Post-fire Image Collection:

- d P g 13 // If you would like to run an example of mapping burn severity you can use the predefined .g Ison
Reader 14 // geometry below as well as the other predefined parameter settings. The code will take you * ImageCellection LANDSAT/LC®8/C81/T1 SR (1 element) JS0N
No accessible repositories. Click Refresh to check again. 15 // to Empredado, Chile where wildfires devasted large forested areas in January and February

~ Archive 16 // of 2017. )

No accessible repositories. Click Refresh to check again 17 // --> Remove the comment-symbol (//) below to so Earth Engine recognizes the polygon. = Pre-fire True Color Image: 150M
: : 18 ]
» Examples v o LY 3 Image (12 bands) ISON
South Branch e

Q"'P Q A w B Geometry Imports Layers Map Satellite
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Long Lake
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Low Severity Wilben
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Tabie 1: Bum severty classes and thresholds proposed by USGS. Color coding esta

blished by UN-SFIDER.

Severity Level dNBR Range (scaled by 10°) dNBR Range (not scaled)
Enhanced Regrowth, high (post-fire) -500 to -251 -0.500 to -0.251
Enhanced Regrowth, low (post-fire) -250to0 -101 -0.250 t0 -0.101
Unburned -100to +99 -0.100 to +0.99
Low Severity +100 to +269 +0.100 to +0.269
Moderate-low Severity +270to +439 +0.270 10 +0.439
Miderate-high Severity +440 to +659 +0.440 to +0.659
High Severity +660 to +1300 +0.660 to +1.300

15:45 Mon May 31 = 4 65% @8

X Fire Severity & =

Severity

Unburned: Plant parts green and unaltered, no direct effect from heat.
Low: Canopy trees with green needles although stems scorched.
Moderate-Low or moderate surface burn: Surface litter, mosses, and herbs charred and soil with little or no impact.
Moderate-High: Soil organic layer largely intact and charring limited to a few mm depth. Trees with some canopy cover killed, but
needles not consumed. All understorey plants charred or consumed. Fine dead twigs on soil surface consumed and logs charred or
consumed. Pre-fire soil organic layer largely consumed.
High or crown fire: Canopy trees killed and needles consumed
Surface litter of all sizes and soil organic layer largely consumed White ash deposition and charred organic matter to several cm depth.
Enhanced Regrowth High
Enhanced Regrowth Low
Unburned
Low Severity
Moderate Low Severity

Moderate High Severity

High Severity
Fire Severity

Hydrophobic soils?
Yes

No



Ml axirmum enear
scarch haight
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Pdawirmum char
Fe=ighd [usualky oo
a— Wahill #de al free)

X Fire Severity RN

Observations

fvarags Fire Type
EoleE CHar o e o Surface Fire Crown and Surface Fire Independent Crown Fire
baighs

Roots
Fdinimuing —e Have the roots been altered from the pre-fire condition?
char No change Scorched Very fine roots consumed
height

Bole Char Min Height
Lowest point of bole char

Bole Char Max Height
Highest point of bole char

Min Crown Scorch (ft)

Estimate the percent of the crown that has turned brown or black.

Max Crown Scorch (ft)

Severity

Unburned: Plant parts green and unaltered, no direct effect from heat.

< 30f3 N4



X Fire Severity

Ground Cover

Estimate the percent of cover of effective organic material that pertains to mitigation of erosion. Include litter, duff, and woody material.

Percent Color Green

Estimate the % cover of each color in the plot square
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000

Percent Color Brown

o000
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Percent Color Grey
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000

Percent Color Black

000
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8

Percent Color White

000
o000

Percent Color Orange
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Legend

dNBRBritt.tif Value
s High : 1263.89

Low : -332.743
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