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Abstract

Wildfires are a sudden form of damage that affect humans and the environment. The application of remote sensing
technology in forestry is widely used, which helps to estimate the severity of forest fires and post- fire vegetation recovery.
The purpose of this study was to assess the severity of forest fires and post- fire vegetation recovery on the Google Earth
Engine platform from Landsat & surface reflectance satellite images during the years 2015 to 2021 using the Normalized
Burn Ratio (NBR) index to identify the forest fire areas, and the Difference Normalized Burn Ratio (dNBR) index to assess the
severity of forest fires. Then, post-fire vegetation recovery was assessed using the bumn recovery ratio (BRR). It was found
that most levels of the forest fire severity in this study area were unburned which was 33.01% to 88.84% of the areq, and
low severity was 6.91% to 61.46% of the area. At the part of the post-fire vegetation recovery level, most of the vegetation
recovery level was very poor. In addition, the results of burn severity analysis (dNBR) with the results of vegetation recovery
level (BRR) in 2021 were analyzed to calculate the percentage of vegetation recovery per area. It was found that the post-
fire vegetation recovery was mostly partially complete level. The results of this study can be used to plan and prevent forest

fires in recurring or vulnerable forest fire areas for increasing the rate of regeneration of vegetation.

Keywords: Forest fire, Google earth engine, Difference Normalized Burn Ratio, Burn Recovery Ratio, Landsat 8 imagery
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Landsat 8 Surface Reflectance

(2015-2021)

Burned Area Extraction

GEE-Normalized Burn Ratio (NBR)
GEE-Difference Normalized Burn Ratio (dNBR)

GEE-Burn Area and Severity Level

Post-Fire Vegetation Recovery

GEE-Burn Recovery Ratio (BRR)

GEE-Vegetation Recovery Level and Area
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3.1 ASATHIMBASIHINAITIMT (AT (Normalized Burn Ratio: NBR) i1 NBR gﬂ?‘%Lﬁﬂﬂ‘iiN"lﬂm"J’m
’guLLi\‘l"ﬂmﬂﬁ’iLmvfMﬁ Tmlﬁﬂuqmvfﬁmﬂ‘gﬁmjﬂﬂﬁwdwmeLﬁﬂNT‘uﬁNﬂ’?viu Near Infrared W& shortwave infrared
FaiENnnaT (1)

NIR-SWIR2 (Num‘iﬁﬂ

NBR= —
NIR+SWIR2

AU NN AEEERTIEILNTINILULTHISY (dNBR) RBF1UINSEAUATINIHLTIIDINT91AR
Tt Tnelitiayai(Fannniaduaanniamn il Ao doyaNBRAsWAAYN LAy NBRVALAATNL

3.2 é’msﬁdfmmsmmuwguusa (Difference Normalized Burn Ratio: dNBR) 1% 4n19utiagesimans
guuasrastiin Tngrrseiunzusuinedeann (Key et dl., 2006) #lunnsAiuaniimunli NBRore Aar NBR 994
AmADIAA WY WAz NBRpost AB AMNBR 289N MAgafin Wil faawnasfi (2) Anees dNBR ﬁTﬁmeimqmmw

gnihlUutesziuaunguusesm s nfianagasiizes dNBR Aouanelunngned 2

dNBR=NBR;,.-NBR;, (FNN15912)

157199 2 ‘i?JﬁUﬂQWN?uLLﬁﬂ‘U@ﬂTWﬂW ﬁq‘iﬂuﬂiﬂﬂ USGS

FLAUAITHTUUSS 299A1289 dNBR
Enhanced Regrowth,high (post-fire) -0.500 to -0.251
Enhanced Regrowth,low (post-fire) -0.250 to -0.101
Unburned -0.100 to +0.99

Low Severtity +0.100 to +0.269
Moderate-low Severtity +0.270 to +0.439
Moderate-high Severtity +0.440 to +0.659
High Severtity +0.660 to +1.300

7A47: tuNg NN LazAtle, 2018

3.3 NNSMNBASINTTHNFTIVDIRTNS58 (Burn Recovery Ratio: BRR) [Fannnisl#saiisnsinisiwa
Tnsl (NBR) Tunn93iasnsiuiinisfinsinnefinssss Sesmannnsiiusazesiianssns manete aunnoesnisiudiu
gt Tuusiazga99an (Lin et al., 2006) TaeAwanlEanannisi (3) Tmﬁ'NBR(to) ABnIW NBR "Drimuniindiay
ARl NBR (t) Aaniw NBR "Tnasannifinia'uas NBR(t,) ABn1W NBR “diigasnisiinen” aniis Asesas

1898RIINTANTaTDINEWTI Bl gminlUutissziusziunsiusiaresionssos sauamsluansei 3

NBR(t,)-NBR(t,) (@NN"373)
100

BRR(%)= x
NBR(to)-NBR(t,)
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szdumMsHudazati 2439A71289 BRR (%)
Very Poor <0

Poor Oto 25

Average 25 to 50

Good 50 to 75

Very Good 75 to 100

Excellent > 100

fis: Schepers et al., (2014), Veraverbeke et al., (2011)
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A571971 4 TTAUATIHTHUIIZBI (WL Aousil) m.e. 2015 e T Auet. 2021

Enhanced Enhanced Moderate-low  Moderate-high
Unburned Low Severity high Severity Total
regrowth, high regrowth, low Severity Severity
Years
Area Area Area Area Area Area Area Area
% % % % % % %
(km?) (km?) (km?) (km?) (km?) (km?) (km?) (km?)

2015 0.14 0.09 1.41 0.86 101.94 6249 56.58 34.68 2.66 1.63 0.40 0.25 0.01 0.01 163.14
2016 0.05 0.03 0.78 0.48 79.60 4879 7563 46.36 6.37 3.90 0.69 0.42 0.03 0.02 163.14
2017 0.31 0.19 2.76 1.69 12947 79.36  28.91 17.72 1.47 0.90 0.21 0.13 0.01 0.01 163.14
2018 0.35 0.21 5.58 3.42 14493 88.84 11.28 6.91 0.90 0.55 0.09 0.06 0.01 0.01 163.14
2019 0.47 0.29 1.27 0.78 10454 64.08 51.51 31.58 4.84 2.97 0.50 0.31 0.01 0.01 163.14
2020 0.02 0.01 0.36 022 5386 33.01 100.27 61.46 7.74 4.75 0.86 0.53 0.03 0.02 163.14
2021 0.45 0.27 5.67 5.48 13456 8248  21.36 13.09 0.96 0.59 0.14 0.09 0.00 0.00 163.14

A15199 5 5EAUNTITAUABINTNTT0L FawsD) A.e1. 2018 9 11 A.f. 2021

Years Very Poor Poor Average Good Very Good Excellent Total

Area % Area % Area % Area % Area % Area % Area

2018 60.83 37.29 15.67 9.61 16.61 10.18 1435 879 10.88 6.67 44.80 27.46 163.14
2019 65.04 39.88 17.87 10.95 16.97 10.40 13.22 8.10 9.97 6.11 40.07 24.56 163.14
2020 76.25  46.74 13.44 8.24 12.23 7.50 10.11 6.20 8.15 4.99 42.96 26.33 163.14
2021 73.25 4489  12.38 7.59 11.96 7.33 10.31 6.32 8.12 4.98 47.13 28.89 163.14

¢dg/ Aﬂl ° a o o/ v o/ a 4 o/ Aal o/
HBENIINK LN@M"INfi\]ﬂ"l’ﬁ’]Lﬂ‘iqz‘]ﬁ‘iﬁﬁﬁ‘mW’JWN?HLL‘N‘H@\TT‘IW‘iLN"I\E‘lﬂN(dNBR) NUNANITILATIZATEAUNITNHAIAD

NENT904BRR) Tl 2021 HIANWIBINNE L AZABINTTANFIIBIRBNTIFBNLA WU nsRudTuensRTNTT

daulnajifiunisiusnunadan (Partial complete) Fafifinfiszann 81 ansilamns Andu 49.45 wWafidusans

¥ o1
A A

N7 Fanans 999 6

A15197 6 sruNIsHusaresiirnssnensziuANTUILEBIn T MiusTAun s nsazeanin Tl 2021

T £

FLAUNTITANGL ANz NUT(%) it (sgq.km.)
Incomplete BRR < 100%, dNBR > 0.1 8.55 13.96
Partial complete BRR < 100%, dNBR < 0.1 49.45 80.68
Complete BRR = 100%, dNBR < 0.1 42 68.51
Total 100 163.14

ﬁaﬂz burn et al., (2009)
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GEl) wazaAUsIENG
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