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WHAT FIRE STATISTICS CAN (AND
CAN’T) TELL US

FIRE POINTS

 National scale mapping using IRS

e Local/regional scale mapping and GIS modelling
e Moorland fire case studies

POLYGONS

e Polygons in practice; Peak District National Park Fire
Operations group fire records and Dorset Explorer

TAKE HOME MESSAGES
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i Breakdown by property type
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Number and estimated damage area of GB
fires are inversely related
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e Almost half GB fires are very small (<5 m?) but only account for well
under 1% of the damage area
e Under 1% are large (>1ha), yet account for over 96% of damage area
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Point density of ‘wildfires’
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https://www.gov.uk/government/statistics/fire-statistics-great-britain-2010-to-2011
https://www.gov.uk/government/statistics/fire-statistics-great-britain-2010-to-2011
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IRS points for local scale mapping EESSEES

Wildfire Threat Analysis for Swinley Forest
rural-urban interface, Berkshire

IRS points used to develop
risk of ignition GIS model

83 ) 84 85 86 87 85 & ‘a0 : 31 d a2 - 93 s
Base map is Ordnance Survey data @ Crown Copyright 2014 @ Edina Digimap
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http://www.kfwf.org.uk/_assets/documents/Wildfire_Threat_Analysis_post-project_report.pdf
http://www.kfwf.org.uk/_assets/documents/Wildfire_Threat_Analysis_post-project_report.pdf
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Risk of ignition modelling using IRS points

stakeholders
Inputs:

Access Land

* |RS fire points used to score layers. Some !

scores from stakeholder workshop
e 25m cell is too small for spatial accuracy
of IRS, suits 1 hectare or coarser

Distance to roads:
Distance to paths |

Output: Risk of ignition map; weighted
combination of inputs. Weights from

Land cover map (proxy for fuel and

intensity of use)
Distance to urban areas

80% within 160m

I 40%: within50m
1
I

1
105 205 305
Distance (m)

Distance (m)

e Longer record needed; since 1976 in Peak District.
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pemees e FDR1 fire point location not suited to GIS modelling

The University of Manchesten

9km? over-the border moorland fire near Colne,
Lancashire, 25-26 July 2006. Multiple recording
of rendezvous pts, 2-3km from fire front.

Fire front detected twice by ATSR thermal
sensor, night of 25, 1 - 1.8 km to the north

No fire - — . FRS boundary
pe rimeter mmmm  Minor roads
- Moorand (section 3)

[ Peatland (BGS)
GZZ;E Lancashire CORIMNE land cover classes
FRS; 25 A Kj\a"*i?fi—? _____ 7 | Moors and heathland
July, f\) % Matural grassland
FRD1 fire

at

roadside 7

McMorrow, Wildfire Geolocation
Workshop, Dundalk, 23 March 2016

w Yos, 25-26 |
July, 3 FDR3

(McMorrow et al., 2011) 12
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Polygons in practice 1: PDNP Fire
Operations Group

Peak District National Park (PDNP) Fire Operations Group; rangers
began recording perimeters in 2003

Dove Stones fire, 2 -3 April 2011,

Fire Report Number 001/11
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MANCHESIER Fire perimeters improve burned area
estimates
Torside —Wildboar Clough fire 1 4 I\/Iay 2011 Unlted Utilities mapping

d IRS damage class
9, 1,001-2000 m?,
(<0.2 ha), but ~36
\ha using perimeter

# 308m
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| lgnition point from }

PDNP fire record

: j IRS location ]
AL

|*17 pumps, 1 Argocat, etc
- | %90 Fire Officers from 2 FRS
| (Greater Manchester &
Derbyshire), 14 PDNPA

0 100 200 300 400 metres
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Rendezvous pt

_ point 1 km SW

staff, 4 United Utilities
staff, 4 gamekeepers
(overnight) 15




Pamger Serdce Freplin Mag Murber 14

FIRE REPORT

Cete & Time 01.05.11 Reparten] by Chrigtian Evans

e 1500 Coitact Nuimiber

Lscartinn Wildbour Shodt Gridl nef SKO79%950

Larsiowner Mr Evare Intformmed Vs

Site Coitroller Diaryl L Radio Call sign

Contact number Sean Prendangas Peaakland Alphal

RV Point Tarside P Mearet road Woodhead ma
Faea]

Megrest walter TET painds Sire of fire front

Supply

HOORLAND INFORMATION

Fire: Sesvenity Inclen 1 2 3 4

[F5I} Wiloew Liwr Moderate | High

D] YiN YiN YN Dot B g

Dry Y/HN YN ¥/HM DR

(arEs YiH YiHN YIiNW

Profestes] Status ESA | S851 | SPA | SAC | SAM | NNR | NR

Fire: Warning Signs Erectesd ¥ N | CRoW Ciesure Skans Ererted

-

Ry e DFRS, Ramgers, UL & Torskle Camark. Rangess & UL mdwved o e T)
ponds B set up relay inko Pesture wood. Fire Serdoe et up relayvs b the ee
thelr appliances and i e west fraom the TPT ponds,

2 sertors — inftial make-up of 10 purnps — station namses attaches]

Fire service aiso wsen beaters B Seopty packs on the Ranks.

POMPA & DFRS ceriBurs were uisd on the Nrst ey

Gamekeaners itended owarnightt & relieved inthe moming by DFRS, UL & P

Retum this form to Chris Poster FDNPA a5 soon as possible
o m e a -
Fax: 01620 £18219]

Pesh [Rrid Matioss Pack SoSordy

Ranger Serdoe Fireplan Mag Mumber 14
ACTION 0N SITE

Fire g Resose Savices in sitendanie

Deslrysliire Inchcledit Mo S 1200054 | Time: 1540
South Yorkshire Inuciiclest M. T

Wit Yorkshing Incfickent: Mo Tirrse:

Cheschire Inciiclest P Tirree:

Gy Mardhesstes Incicdent Mo: 51200058 | Time: 1544
Saffordhire Incicledt. Pao: T

PORIPA Rangers Sarvios Thme: 1600

NT Warden Service T -
Limitesd Litilithes Three: 1600
Mooriard Kespers Timse: 1600
Helicopber Ci. Pening Halieopiers

Authorised by UL Time Callad: Tirsa: 1740

1 | Sean P 11 | Peter S - LU

T | Ay ¥ 12 | Ian L -LWJ

3 | Matyn S 13 | Morgana R - UL

4 | Gordon D 14 | Migal H

5 | Shella McH 15 | Julia Ruddy - Pernine

6 | Kewin T 16 | Tha D - LU

7 | Fana D 17 | Jemes Kelly - Gamekeepes
B Ay S5 18 | Tirn Barholt - Garmekespes
9 | Martin W 19 | Jesd Hudoon - Ganmekesnes
10 | Andy C & Mark B—0205.11 20 | Andy Kirk - Gamekespes

Terry P B Paul W —03.05.11
Incident Cioger] Down (Thre & Dateh @ 1250
Mikdfire: Bownda : B hitachesd

Ignition Source — Grid reference.  SKO79930

McMorrow, Wildfire Geolocation

Workshop, Dundalk, 23 March 2016

Fax: 01625 £16291

Femm this form to Chris Perter PDNPA a5 soon as posadble
T ol o

Example of PDNP fire record

Pk Dbtr Matioss Part Aoty Fre Rt Rurter 011711

e Location, date,
time, size,
landowner, etc.

e Moorland info

e Description of
incident

* Partners
attending, with
incident numbers
& times

* Resources
deployed

e Debrief notes

* Mapped polygon,
ignition point grid
ref, photos.
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ST Polygons in practice 2: Dorset’s GIS

Dorset Explorer 2.5 SYLE Hlilk

Urban Heaths Partnership Edition
Dorset ‘ S

m;’/
Easting 400223 Northing 03827 Zoom 2226 S :HP’“W

= Introduction
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¥ . —— 5 ==
- oy o e 2 tl"_ Rk y".'\-'
o et = Ry T ] Lo
R = - L
;o
o i

-----

B

2002

5 2004

o,

|
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201 [+

recurrence @, UHP Incidents

@ UHP Incidents 2012 3 4 f’j ‘a;f;.j; _.,,__,g/ ‘J///——
to b e LIHP Incidents 2013 '- T I%/’////{’%/, 5 ,;_uff}}‘;&’y’{///‘%f”llﬂﬂ. * . < i :;‘;/II }—%
m a p pe d [:llrni:ert General Details F Ires in 2008 /%/‘/(///// Y ! I||-
Sand lizard foci A o = ‘“_'F
i “ UHP Wildife 2012 SR 1 ?ﬂ
a nd querled 'Hc—aﬂ“_F’rc:-tc:-sg --u Q{IK
> Info 'Q . . _I-: 1
...... ., . _ . 4 ,t-j:. - f I' tJ’l'l

McMorrow, Wildfire Geolocation Andy Elliott, A.C.Elliott@dorsetcc.gov.uk
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http://195.49.180.76/DorsetExplorer/?easting=397803.265940902&northing=94700.62208398134&zoom=4548.989113530326&Layers=,235,231&ptx=&pty=&version=uhp
http://195.49.180.76/DorsetExplorer/?easting=397803.265940902&northing=94700.62208398134&zoom=4548.989113530326&Layers=,235,231&ptx=&pty=&version=uhp
mailto:A.C.Elliott@dorsetcc.gov.uk
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Take-home messages

1. CONSISTENCY OF POINTS: between partners:
* Location; inside the fire perimeter, not rendezvous point,
ideally estimated ignition point. Ideally 12 figure grid reference.
e Thematic accuracy: vegetation fire categories (Gazzard, 2012).
e Completeness: IRS better than FDR --records all vegetation fires
(McMorrow et al., 2011). Use to identify ‘wildfire’ from other
vegetation fires (Grundy & McMorrow, 2015)

2. POLYGONS NEEDED -- wildfires are spatial incidents:
* Improves accuracy and completeness: damage area; auto-
populate data fields; fire recurrence interval
* Practicalities: who should record. How to manage the data.

3. CROSS-REFERENCE; record all incident numbers

4. LONG RECORDS improve accuracy of GIS models and forecasting
(McMorrow et al, 2009; Albertson et al. 2009, 2010) , but 4 years
is a start if it includes wet, dry and average years

18



WHAT EARTH OBSERVATION CAN
(AND CAN’T) TELL US

DURING FIRE:

 Hotspots — fire fronts; active thermal sensing from
satellite sensors MODIS and VIIRS

AFTER FIRE:

e Burnt area mapping -- radar for fire perimeters in cloudy
climates

 Burn severity
e Rate of recovery

19
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Angleza rke Moor West Lancashire
EFFIS Burnt Area ' ' ¥ Shaded area; rough

4 MODIS hotspots show n

Locator outline of burned
1 Fire Danger Forecast 2011 __ fire front 29 April, 1pm area from Rapid
o 1 ) " Damage
e Assessment, 10 km?
o e e

| Thursday 15t of September 2011 v - o1
IRS record
at Belmont
Reservoir, 3

May

|:| Hot Spots (Last Updite: 0209 : 1309)

Lad =i

Burnt Areas jLast Usdme: 0209 : 12:00)

0 Drary's All seazon

Buarrit Bres Diclmmer!

Burnt Area Locator

Courtry. | United Kingdom |
Province:;

LA v

Size of Burnt Area 182 (ha) A EBURNTAREAS _
Last Update: 2011-05-04 @.ﬁ Start date 20110420 =
Stavt Cbe: 2079-04-28 Last update 2011-05-03

Location: Pennine Country UK
Province : Lancashire Ctﬂ.hlau Province (NUTS3) Lancashing
Hincpdom) CC

Size of Burnt Areac 1017 (ha) Lecation Fannine

Total bumt area (ha) 1047 v

Last Updabe: 2011-0%5-04 @“

Stast Cade: 2074-05-02 ~

Irnﬂgim 2011 - Terms o f Usew 2B2623 23082, T102070.04510

McMorrow, Wildfire Geolocation http: //effls jrc.ec. europa eu/current -situation

Workshop, Dundalk, 23 March 2016



Anglezarke Moor, West Lancashire

Burned area seen on
Digital Globe

images, Bing Maps
http://www.bing.co

Shaded area; rough
| outline of burned
area from Rapid
i Damage Assessment

O

McMorrow, Wildfire Geolocation
Workshop, Dundalk, 23 March 2016



http://www.bing.com/mapspreview
http://www.bing.com/mapspreview
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Which sensor for detecting active

fire fronts?

" | Julian Day - UTC
j @ 385 17:35
@8 36 04:52
/ Julian Day - UTC 36 1717
Julian Day -UTC M 851735 87 04:34
@l 8517:35 B 86 04:52 0 87 17:00
@ 56 04:35 B 861717 88 04:17
87 05:15 87 04:34 0 88 16:42
87 17:20 87 17:00 ) 88 18:19
88 04:20 88 0417 @8 89 03:59
[ 88 18:05 [ 88 16:42 | 89 18:01
9 89 05:05 B0 89 03:59 B 90 03:42
W 581710 @ 90 0519 @ 20 05:18

MODIS 1 km

VIIRS 750m

VIIRS 375 m

Taim Ecological Reserve, S Brazil

McMorrow, Wildfire Geolocation
Workshop, Dundalk, 23 March 2016 22



VIIRS, 14 March 2016

£~

e

vasa \X/ORLDVIEW

Active 3 A
LAYS
Fires and Thermal Anomalies (Night, =X
375m)
Suomi NPP / VIIRS

Fires and Thermal Anomalies (Day, =g
375m)
© | suomi NPP / VIRS

» =

BASE LAYERS

Corrected Reflectance (True Color) = = W
Suomi NFP / VIIRS

ﬁ'ﬁ—

39 hotspots in GB 34 of these were vegetatlon flres
greenhouses,

Heather moorland,
W Yorkshire

s

False positive,

5 were false positives. At least 5 hotspots in Ireland Isle of White

http://earthdata.nasa.gov/earth-
observation-data/download-nrt-data/viirs-
nrt#ed-corrected-reflectance

IVIcIVIorrow, Wildtire Geolocation
Workshop, Dundalk, 23 March 2016

MODIS misses at least half IRS fires in
Scotland due to cloud, small size or short
duration (Critchey & McMorrow, 2015) |



http://earthdata.nasa.gov/earth-observation-data/download-nrt-data/viirs-nrt
http://earthdata.nasa.gov/earth-observation-data/download-nrt-data/viirs-nrt
http://earthdata.nasa.gov/earth-observation-data/download-nrt-data/viirs-nrt
http://earthdata.nasa.gov/earth-observation-data/download-nrt-data/viirs-nrt
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SW Eire 16 March 2016, EFFIS

Pathieale Croom

Mewcasthe West

Gl miey MMillst reet
Hot Spots

® Last9 Days
® Last 7 Days
® Last hrs

Hot Spots Burnt Areas

*s Line

http://forest.jrc.ec.euro
pa.eu/effis/applications/
current-situation/
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eSS RADAR images detect burn scars through
cloud and at night

- ]

() ASAR AP WV 3 Aprll 2003 (63 JD) 15 days priorto fre (f) ERS-2 18 Aprl 2003 {108 JD) 1 day afer the fire " (g) ERS-2 24 May 2003 (144 JD) 36 days afer fre
Precipiabon during image acquisition = 0 mm Precipiation during image acquisition = 0 mm Frecipitation during image acquisiion = 0 mm
Two days before image acquisition = 15.2 mm Fiftesn days before image acquistion = 0.4 mm Three days before rmage acquisition = 20 6 mm

— Bleaklow 18 April 2003, 7km? fire exposes
peat. Rainfall on exposed peat enhances bright
. 2008 tones of fire signal up to 3 months afterwards
(Millin-Chalabi et al., 2014)
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Satellite-detected fire databases

e Fire Information for Resource Management System
(FIRMS ): email alerts, data downloads, Web Fire Mapper

e European Forest Fire Information System (EFFIS): Current
situation, Fire history, etc

e German Space Agency (DLR) MODIS Fire Service;
Interactive map, Satellite overpasses (images)

e Advanced Fire Information System (AFIS) app; hotspot
map, etc

e Monitoring Trends in Burn Severity (MTBS); perimeters
and burn severity isnide polygon , USA

e Geopspatial Multi-Agency Coordination (GeoMAC);
Hotspots and perimeters, USA

e Etc.

McMorrow, Wildfire Geolocation
Workshop, Dundalk, 23 March 2016


https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms
https://firms.modaps.eosdis.nasa.gov/firemap/
http://forest.jrc.ec.europa.eu/effis/
https://www.zki.dlr.de/services/fire/modis/overpasses
http://www.afis.co.za/
http://www.mtbs.gov/
http://www.geomac.gov/
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Thank you for listening

Contact:

julia.mcmorrow@manchester.ac.uk

KeWF NERC

Improving management of UK wildfire
through knowledge exchange

Knowledge for Wildfire
www.Kfwf.org.uk

McMorrow, Wildfire Geolocation
Workshop, Dundalk, 23 March 2016
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