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Early Warning System for Forest Fire or
Wildland Fire (EWS-Fire) is a system that will
allow forest fire managers and related people
to mitigate fire-related problems, to reduce
fire suppression costs and to enhance more
efficient fire control. Forest and land
management agencies, as well as land owners
and communities, require early warning of
extreme fire danger conditions that lead to
uncontrolled wildfires.

Source: Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



Wagner, V., 1987

Development and Structure
of the Canadian Forest Fire
Weather Index System

Fire danger rating (FDR) is a mature science
and has long been used as a tool to indicate
the potential for serious wildfires. Fire danger
rating is the systematic assessment of fire risk
and potential impact, and it is the cornerstone
of contemporary fire management programs.

Source: Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



Fire Danger Rating System (FDRS)

The system that creates information for rating fire danger
levels, identifying risk areas and providing fire behavior

trend by using simple weather information (e.g. Fire
Weather Index, FWI)

System that provides information for forest fire control
planning and management



Fire Danger Rating System (FDRS)

—4 Basic Weather data at noon as inputs (Van Wager,

1987, Lee et al. 2002, Amiro et al., 2004, de Groot et al.,
2006, Taylor and Alexander, 2006 and FAO, 2006)

1. Temperature

2. Humidity

3. Wind Speed

4. 24 hrs Precipitation
CFFDRS software can be downloaded at

http://www.lakestatesfiresci.net/ScilLibrary/FireDanger.htm and
http://rpackages.ianhowson.com/cran/cffdrs/man/fwi.html




4 Basic Weather data at
noon as inputs

First 3 indexes telling
Fuel Moisture, indicate
how easy fuel can be
ignited.

Other 3 telling Fire
Behavior (rate of spread
& fire intensity)

Structure of the Canadian Forest Fire Weather Index (FWI) System

Fire Weather
Observations

Fuel
Moisture
Codes

Fire
Behavior
Indexes
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Relative Humidity

Wind
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Moisture Code

Initial Spread
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Source: de Groot 1988
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6 indexes of Fire Danger Rating System (FDRS)

. Fine Fuel Moisture Code (FFMC) Top layer
Duff Moisture Code (DMC) Lower layer

Drought Cod (DC) Deep layer
Initial Spread Index (ISI) Rate of Spread influenced by Wind

Build up Index (BUI) fuel value that can be ignited by DMC + DC

Fire Weather Index (FWI) Fire Intensity by ISl + BUI for the final
index.
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Bill de Groot et Al. ,2015
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y do we need Fire Danger Rating?

Fire Danger — a measure of the potential for fire to
start, spread, and have significant impact.

Fire danger is a primary fire management decision-
aid tool.
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FDRS is used for many operational reasons:

1. to determine suppression resource levels (fire fighters,
equipment, helicopters, fixed wing air tankers), mobilization,
and strategic prepositioning;

2. to define safe and acceptable prescribed burn prescription
criteria;

3. to establish fire management budgets based on long-term
fire danger statistics; and

4. to justify increased funding during times of wildfire disaster.

Source: Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



1.

2.

More Benefits of Using Forecast FDRS

Help identify areas that need attention; Fire
Suppression priority areas

Fuel management (Prescribed burning) WRF 3 days,
6 days, 2 weeks, 3 weeks, monthly or seasonal
forecast

Communicate to locals how fire might behave if
there is a fire to promote public awareness
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More Benefits of Using Forecast FDRS

How easy a fire can be ignited
Fire Fighters know what they are dealing with

By known fire behaviors, a fire boss can organize
safer and more efficient suppression effort

Be a part of Fire Control DSS

Understand overall daily fire situation and
behaviors

Additional information if backfiring is needed



More Benefits of Using Forecast FDRS

10. Additional information for direct fire suppression effort

11. Additional information where to build firebreaks and
fire lines for indirect fire suppression effort

12. Additional information for mop-up process

13. Will be very useful and effective if it can be used
together with fire behavior software e.g. Prometheus,
FARSITE, Behave Plus



FDRS History
Began in U.S. in 1919; Canada in 1925; Russia in 1949

—In Canada began with field data collection of how trees
were responded to fire

—Have a system in used in 1960

—in 1987 Van Wagner developed into a better system
easy to use software

Source: Wildfire Hazards, Risks, and Disasters, Ch. 11 Wildland Fire Danger Rating and Early Warning Systems, William J. de
Groot, B. Michael Wotton, Michael D. Flannigan 2015



Forecasted fire danger provides early warning of future
trends in fire potential, allowing fire managers to plan and

implement fire management strategies in advance.

Combining forecasted fire danger maps with current fire

hotspots will indicate critical areas where serious fire

problem will occur if current fire activity persists.

Source: de Groot et al. 2006



ASEAN FDRS History

" El Nino 1997-8 caused severe smoke and haze problem in

ndonesia and neighboring countries
B 1999 Indonesia start FDRS work with Canadian Forest Services
® ASEAN signed agreement in 2002

" Initiated ASEAN FDRS 2002-2005 System Development through

Canadian Forest Service support

B Started running the system at Malaysian Meteorological

Department in 2006



Thailand and Upper ASEAN FDRS History iszifssuunisdndudunsie

an W aasdszinalnauazeanidaunauuu

= 1980s Introduction FDRS to Thailand by Dir. Apinun Prodpeail

" 1996 Fire danger rating in dry dipterocarp forest at Doi Suthep-
Pui National Park by Dir. Siri Akkakara

= 1999 ASEAN flagship tasks after 1997-98 El Nino
= 2010 discussion with Robert Field & Bill de Groot
= 2011 Bill de Groot provided FWI excel code

" 2012 Robert Fields done a quick preliminary study to
demonstrate that FWI calibration can be done in Thailand

= 2013 Discussed further with Met. Malaysia, Bill, Robert and
Kasemsarn



Thailand and Upper ASEAN FDRS History 2014 started
calibration process with MODIS fire hotspots from FIRMS
(firms.modaps.eosdis.nasa.gov/) and weather data from Global Fire
WEather Database (GFWED; data.giss.nasa.gov/impacts/gfwed/ rield, &

D., Spessa, A. C., Aziz, N. A., Camia, A., Cantin, A., Carr, R., de Groot, W. J., Dowdy, A. J., Flannigan, M. D.,
Manomaiphiboon, K., Pappenberger, F., Tanpipat, V., and Wang, X.: Development of a Global Fire Weather Database,

Nat. Hazards Earth Syst. Sci., 15, 1407-1423, doi:10.5194/nhess-15-1407-2015, 2015.)

= 2014 HAII-WRF/ROMS 3 and 7 days forecasted weather data to run

= 2015 started daily operation at Geo-Informatics Division, DNP and
presented to PM at Government House under Ministry of Science
and Technology, DNP informed all related agencies 2016 got
funding to make it more solid

= 2019 moved to Fire Control Division, DNP
= 2020 iniated a back up systyem at Fire Control Division, RFD



Study Areas

Average MODIS hotspots per
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season (dry season)




Station vs GFWED:
Mae Hong Song (Thailand)
FEMC FWI

483250.th.mae_hong_son_mae_sariang 483250.th.mae_hong_son_mae_sariang

station

station
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Station vs GFWED:

Mandalay (Myanmar)
FFMC FWI

mmmmmmmm
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Station vs GFWED:

Luang Prabang (Laos)
FEMC FWI

489300.1a.luang_prabang 489300.la.luang_prabang

station

station

mmmmmmmmmm
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Station vs GFWED:
Siem Reap (Cambodia)

FFEMC

489660.kh.siemreap

FWI

489660.kh.siemreap

mmmmm

mmmmm
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FLOAD

Calibration of FFMC using MODIS FHS
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D Iffe rences #lin1sel (Fine Fuel Moisture Code v FFMC)
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Differences

{).} JABATAN METEOROLOGCI MALAYSIA
4: Thiataysia

Fire \Westher index
3% dan 20416 1400 MST

fuiiarususdlyl (Fire Weather Index wia FWI)
Fuil 31 UnTIA WA, 2559 (31 JAN 2016)
97 101 105 109

http://haze.asean.org/fire-danger-rating-

system-fdrs-for-southeast-asia/

s Yo 4
y . “ ‘.. I .'_ " .
. T 2 3
w L] ]
L - :
bR 190 0 100 200 | 300 400 500 SO0
2 i S5 e | | 1 1 | | ]
Q :
-~ 3
. .

T TSV S — -
I:l High {ga) lﬂﬁ’:alﬁﬁ%ﬂﬁnﬂu'{uﬁmﬁwuwﬁu‘h
- Moderate (Urunand) ldﬁnm"niruﬁmmguunlmwmni'mhunma

- Low () Irlfiaifaduiinn uquussuaznioiagh

*

w

93

Y~ | '
97

101 103 109

http://www2.dnp.go.th/gis/FDRS/FDRS.php

25

21

17




B. Forest Fire Control

' Forest Protection and Fire Control Office
Department of National Parks,Wildlife and Plant Conservation
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Fine-Resolution Forecast Products of Fire Danger Rating
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FDRS Table for Fire Risk Signs Upper Southeast Asia Working Group Supplemental Info
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Upper Northern Thailand Chiang Mai References Acknowledgements
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Manomaiphiboon, K., Tanpipat, V., Nhuchaiya, P., Jaroonrattanapak, N., 2015
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Upper ASEAN Forecast FDRS Co-ordinating with Met.Malaysia and ASEAN Secrectary to
combine the North and South ASEAN FWI products!!!!ii]

Fire Weather Index (FWI)

Fire Weather Index (FWI)
Forecast(1} 03 JUL 2018,

Forecast(1) 03 JUL 2018,
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Forecast Fire Danger Rating System

asunsaaiw
Fine Fuel Moisture Code (FFMC)

AUHLNY

Description

J 1 — T L 3
Lgotwavaalwlaomsaun

Fuel, when available, being very easy to ignite

E —a — — s L 3
e Llgoltwavaalwlaos

Easy Fuel, when available, being easy to ignite

a . il -
watwavaalwliavwunaio

Fuel, when available, being moderate to ignite

ar prtty P a
Waitwavtalwlaenn

Fuel, when available, being difficult to ignite

http://lwww2.dnp.go.th/gis/FDRS/FDRS.php

Manomaiphiboon, K., Tanpipat, V., Nhuchaiya, P., Jaroonrattanapak, N., 2015



Forecast Fire Danger Rating System

QuuAUSULSOIW
Fire Weather Iindex (FWI1)
t-‘i:l.l AJITUHLNE
Class Description

| — B e o -
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When fires occur, very high degree of intensity and spread

| e AR -
gv TWIUEHF‘IGLILIUF\J'!UﬁLIlLSﬂllEI:UEJ'IEIHJESJ
High When fires occur, high degree of intensity and spread

ad [P L =
IwWlalaatuuAUSULSYULa:UensadUIunNaI

When fires occur, moderate degree of intensity and spread

= e — &
wWiuaiAaluAusuLsSYLa:ueNa a2

When fires occur, low degree of intensity and spread

http://lwww2.dnp.go.th/gis/FDRS/FDRS.php

Manomaiphiboon, K., Tanpipat, V., Nhuchaiya, P., Jaroonrattanapak, N., 2015



Excel File for a daily adjustment of FWI Slgns DNP & RFD

2l :.Jr'mnu 2016

i wizzuaauan vt E] guna ER T thagnes sminisaall fme  Thagnes Amiausunssuaslvl fvi
1 gueidfiansvthasdans ARSIAELATY vitmELAL andanT d1g_easy ga_high
2 auslfidnis lithaeyauys Haaaea Waapiegauys  Aauauyd de_easy ga_high
3 Aushlgiansluihiums EEH vinwy TUNS hunane_moderate ga_high
4 gusilfjidnisivihunsaSassusy Wuaanaa Viaga WASASETINSIE  d1m easy @9 high
5 auslfoanmsviihusdna TanLdu daausEna usEna d1E_easy thunaw_moderate
6 aushlfuanslvihunss s Usinei WiaaumAssiHdn  uAsTIHEALN thunaw_moderate @4 _high :
T ausdfuanstvithuauwnu UIMUDIVL UL YSUUAU thuna1a_moderate @i _high astianusunsvuavl 3
B auhlfnanisnihauasrsit i sidsziad auATIHE T thunats_moderate thunata_moderate
9 aushlfidanmslvihanauas WILIENA Havanauns Anauns 1z _easy @4 _high Ll o "‘"“‘“
10 gusidfianis Tl nisalan Funuau Favaa ANAUAT thunat_moderate thuna+_moderate
11 auehlfiidnis iiihawasil s81 audn aWesTil d1e_easy ma_high
12 auehlfianis vthuws uiidae LT uws d1z1_easy @ _high
13 guelfidnasTelthenn wiivia iaamin el J1EUIN_very easy FuUsy_extreme
14 gusilfiansviihidiesn wiAsie wiaAsIE s dEun_very_easy guu.ia_emre'me
16 gusilfianmsviihugoeimi ann tlaaudienimi et dmunn_very_easy SUNSI_extreme
16 E,marﬂnau*s'uuazwmmm‘smuﬂ_n‘lﬂﬂ"tmnnma HadayLea Wadniauys  nTegauyd de_easy @a_high
17 mugflnausunasiainsaiuauiithaia e wnInsaiue vituny HUWT tunat_moderate ga_high
18 musfflnausuuarienmssmuavithaaariusandeania  vivda mALMSHALSE  uRSTIHAN thunats_moderate Fa_high
19 gudflnavsunazvimunsaiuaulvithamamia ALv Wiaadeind Wzt SN _Yery easy FUUSY_extreme
20 quefardnnisaiuaulvil HadALA WEaMeuauns  AeAuLs de_easy 79_high
21 auefiAnvithwaznuii su1i atudn aWosil d1e_easy @a_high
17 wnely 2016 :
WU Form wizvruarunulvils #NUR duna iR fhugneis gainisda’lv_fimc thugnes daiaugu &
245 nsuiaf @uﬂddLﬂ%nmsmuﬂn"Lwﬂmmmﬁaﬁ'] {han Liiaa dmu JiEan_very_easy suLlsd_extreme
246 nsuihly  quddlnavsunisilasdunazaiuaulvihmaivila ihan Lifag AU Jreun_very_easy sull59_extreme
247 psuihal  guddadsunisaiuauiWihmanitad2 3uAnN BILN] CHINGRH] Jguan_very_easy FULISI_extreme
248 asuild  auddaasunmsaiunuiihameay Tuaanidemia MNALLY Lifag anseil Jreun_very_easy suLlsd_extreme
249 nsuilyl  Auddnavsudasfunazeuauinihmanyiuaandoowtia aauge nA¥L aaseill deunn_very_easy JuLs9_extreme
250 Asuihld  quddasdunismuaulihnanaig minLiiag Lifag Us13uL3 Jieun_very_easy suLlsd_extreme
251 nsuinlyl quddnavsunsilavdunazmuanldihaianais 2iaanu Jeuutuas &5z Jgun_very_easy SULL59_extreme
252 asuild  auddaasunsaiuny i ihanets AAE AR UASAEESS NS JE_easy ga_high
253 nsuihly  auddnavusunsilasdunazmiuanvihaiate HER ARG UASAEEISUSY dE_easy gd_high
254 psuil whagag@dunsatua T dhdde gt aaunNawW wiaau (et Jgun_very_easy SULL59_extreme
255 nsuill whaaagdunsaua W dhdosen JINILER] WZiEa ueatyl Jagan_very_easy sullsd_extreme
256 nsuih'ld wihadasdunisauauld ihaunan aufat auAag uieatil Jagan_very_easy sullsd_extreme
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263 asuild  wiha&agsunisauan v DS SaILATY Fawuila ERIlREN Jgun_very_easy Sullsi_extreme o ——"
264 nsuihll whedaddunisaiuant ihiaduau winan LA a1l Jieunn_very_easy SuLls9_extreme




Utilization FFMC and FWI with fire hotspot in Gooele Earth with
can add any layers as many as needed
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Utilization FFMC with fire hotspot in Gooele Earth




Utilization FWI with fire hotspot in Google Earth
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Presented the system to Thailand PM at
the Government House 17 April 2015
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Indonesia Fire Danger Rating System (Ina-FDRS), a New
Algorithm for the Fire Prevention in Indonesia

Hartanto Sanjaya’, G. Fajar Suryono', Azalea Eugenie', Mega Novetrishka
Putri’, Heri Sadmono’ hartanto.sanjaya@bppt.go.1d
! Pusat Teknologi Pengembangan Sumber Daya Wilayah, BPPT

The development of the Advanced-FDRS algorithm is devoted to peatland areas and includes
three major components, namely the weather component (via FWI, Fire Weather Index), human
activity components, and fuel components

| | \:hennd“:p::d Water body, p:::ttehl:;l?ss Social-economic
Ina-FDRS is developing based on the /""P‘m / /"’“““"‘"/ /undm. / / field data /

local condition on the peatland in

Fire Weather Human-

: : : Fuels NRA
Indonesia, so the generic algorithm Index caused

will be fit on every site where the

v

Ina-FDRS

peatland is the major soil type.

Figure 2 The algorithm of Ina-FDRS [20]



FDRS in Indonesia
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The Indonesian
Advanced-FDRS is a
new algorithm not
only weather
information but with
additional human
activities and fuels'
conditions thru spatial
modelling to
developing of forest
and land fire early
warning system
especially for

peatland.

http://inafdrs.ptpsw.bppt.go.id/dashboard.php

&€ - C (Y & inafdrsptpsw.bpptgo.id
W Beranda tang tml‘l)lls Ina-FDRS website:
http://inafdrs.ptpsw.bppt.go.id
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Ina-FDRS on 1st
November 2019
overlaid with hotspots
(the same and one day
before).

The hotspots mostly
looked on rate: high
and extreme level.
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Conclusions

Fire behavior is very important characteristics and and information to control and
manage fires, so FDRS is one of the essential systems for fire control and management.

Longer period and more accurate forecast weather inputs will improve FDRS for a fire
management dramatically.

Easy to use and accessible correct fire and smoke haze online information system is
needed to make a more efficient daily operation.

In cooperation with Firemap.net's dashboard capabilities, the higher efficient of fire
and smoke haze control and management will be ensured.

Fundamental true understanding of limitations of different information and
technologies is very crucial and important before utilizing them.

Everything has its own limitation, using what you have at hand well.

Human is the main cause, so better understanding of human dimensions and
perspectives for more effective prevention effort is the most important ingredient.



