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Abstract

A wildfire could significantly alter the local hydrological regime, depending on the area and severity, and thus it is critical to understand
its effect and feedback using data and simulation. For the wildfire in Gangwon-do on April 4-5, 2019, South Korea, we retrieved the
Normalized-Burned Ratio (NBR) index using remote-sensing data (500-m 8-day MODIS surface reflectance data), and detect the
damaged-area based on the difference in the NBR (dNBR) before and after the fire. The damaged area was 29.50 km?® in total, taking up
1.00-6.19% of five catchments. We then used remote-sensing data (500-m 8-day MODIS evapotranspiration data) and estimated that annual
evapotranspiration (AET) would decrease as 0.05-1.56% over the five catchments, as compared to the pre-fire AET (2004-2018). This study
highlights the importance of improving our understanding about the impact of wildfire on the local hydrological cycle.

Keywords: Wildfire, Remote-sensing technique, Evapotranspiration, Hydrological cycle, Water resource management

2 A
AHE S DRI AN 20| T} X|o 22 3HAS ZTHSHH| HEHAIZ 4 QU ZTHEH240(0] T2t 2 W29 DHBO|S S5+ AHgo| Hak}
M|EHS OfsHste 242 ZR1CH £ ATOIME 20101 4% 4-5U0] THEHRIR ZUTOIA LAIFH AHES AHEARRIR (-2 500-m MODIS

A B GARR 2tR)E AFESHO] AlAFSH HHERSER| 49| 2I0|(dNBR)E 0|83
2 29,50 km?0f| 2510, 9 HAO| 1.00-6.19% = 2|5t Z{ioZ LIE
2)E AESI0] 25 2T} AE 0] (2004-2018) 1} H| w350 2019H9| &

o, HASALRLZ (8- 500-m MODIS Y4t 24

%%* F2FO| Sl 570 0flM 0.05-1.56% Zagt Zi0|2t

[l

2

o

EIRISIACE O 2o, AET(5H SHH2 5712 EEFA| 2
{C}. = g

i,

=
=3
7

T 2ABICL & AT AHEO| 2 22 £80| DA YT Olsfsls B BR3IC,
SO A2, FHEATIY, BLUY, 28 28, 271 22
W wpshich, 2leja B Az B, o} 72 Afo]o] 2
o 4 190 4500 71 e . A AE, 2T e A 5ol olsh e AtEet = 1AL
494,50 24T AL A% OlAl 2 Es : -
A 20198 48 458 U= WIS WL ATEH - o)5 orgh s we) WAL 2832 k'R HE A
oA ZHzh ¥ty F, A=A, 7] A ez ]ls) A7t

TH(Korea Forest Service, News and Announcements, 2019).

o elUtele] taAbL e FRIEdA 7P 5o WE 2 dhyst

*Corresponding Author. Tel: +82-2-2123-2801 9&2‘:’:], 1996 0|5 Ztj] 711 0] AHE-2 20001 E5fjoF AHE-
E-mail: yeonjoo.kim@yonsei.ac.kr (Y. Kim)

© 2019 Korea Water Resources Association. All rights reserved.



942 J. Kim et al. / Journal of Korea Water Resources Association 52(11) 941-946

S ]i 0157\1715 53 kS Stttk whebA 4HE
F ket 12 QIgthofjuf =] 1*‘?—3194 H3}E olsffot
2 A EHA O] °F63.2%7 A Q1 S=Hzke] 71 g
1 2:219] Thajo] Woaly 8 4 Olukcno and Lee, 2011).
AbEol| ot et k= Al A 2] of A48 B, A
o 7|1% WA= 7*59} o] Qs Ao 2 XA} Hojgitt.
Roche et al. (2018)2 AATA Atz o} SRAF 23 8= 2
=5 ARESto] vl ARz ot £ f f SHMEE AT
zpol7t o] ik 9 F I ot SP 7 o] Zfolef o) oF 24
o] 71 k= 712 S5t Nolan et al. (2015)2 23R

o) ATt SIIF IS ARE Aol o7 fLRA D
S SOl AR 1 §289] 917 K ecovery

time)©] F 8~121d 0w, 3Pl 7t A 73-9= o] 213tk 3
AHE, SIS S7Hefrdel Aol dojubA] gt
= A AvE EESIATE Poon and Kinoshita (2018)-2
Pro| Aot S A IS A e S HE O 2 vl e
AlE W 1670 FG oA AT FTATFO] °F 120 mm A4,
% 970 oA e thie] S vleo] freju|ehA |
ok B st gh, U o] Aol ek A H A Fs
A7) oF5t =gk Hstof| Tt A oA ARIHEA| =, AAH
AL ZkmE o] 87 A HAYA A A7 F/E o] Folgitt
(Won and Im, 2001). 1 o= LHFA AF=E ]85
o] 2019\ 4 A= AFE A S A5k, o A1 9=
2ot o] Azt SOl TSRS 4RIt

2. AN 2|t E12|

2.1 -?—J7=|F—|'A|- A2 U S AMHRH

Ao =T F=(NASA) 2] AVgE=91/del
%’XH% MODerate resolution Imaging Spectrometer (MODIS)

Ol

(Earthdata, 2019). 2148 AJ7-0] A"d 2] ¥le] o5t Fok< 2
4:3l517] Qo 4HE A G 2oL, gl B R0l
Y =(cloud-free) FFS AASF11(2018-20194, 4L 15
2l), Band 5(ZF& 92: 1230 - 1250 nm)<} Band 7(2H8 59
2105 - 2155 nm) 2] quality control (QC)©] “highest quality”
¢l TRk o] -5t

A FEr5}2]45(Normalized Burn Ratio, NBR)= 2HF 2148
o] AdE Hoj| 8] w5} AHE-HHAY 9] Near InfraRed (NIR,
0.77-3 xm)°] ZA3tal Short Wavelength Infrared (SWIR,
3.0-8.0 xm)°| F7}ok= A2 HiRf o 2 ofo] T H|-&-& Akt
3k Z]4=0|tH(Eq. (1); Key and Benson, 1999). MODISE- ©]-&
St A ErSIR| 4= AAT A], Band 59} Band 79] 3H2 ZHZENIR
7} SWIR O 2 ARg-3h}

O

NBR = (NIR — SWIR) / (NIR + SWIR) (1)

AHE Y 749 0] A tetez|4=9] XF‘»‘l%)t(dNBR Eq. (2))
o] 71&Zk0.1°14 0.37F4] 0.01 7+4 =7} Loboda et al.,

2007; Walz et al.,2007) 2.t o H *PE o] (unburned)
o2 BR5l1 =0 H W (burned) 2. 2 5515}
dNBR = NBRpre-ﬂre - NBRpost-ﬁrc (2)

h =
8]'——]_,— NBRpost-ﬁre% /1\_]-% I:“E]—/uol
SRR AL g o] Aol ET 215 1A 9

Z|(Korea Forest Service, News and Announcements, 2019)
o 2R 1 ERS A% 71FEo R Agstrt,

4 #Z A l D47@(28 32 ka)J} 7P AR, A&

of| 4] 43+ 2| I H HEARE(surface reflectance, MODO09AT, OIA|, A5-55l &0 2 7171375, 1.00, 14.75 km* = LERg
8-day, 500-m) A=-5 AR&-ot] AHE WA & H Aottt tH(Fig. 1, Table 1).
Table 1. Wildfire locations and related-catchments
Goseong-Sokcho Inje Gangneung-Donghae

Catchment Yongchoncheon, Cheongchocheon

Yanggu Bridge water level mark

Jusucheon, Jeoncheon*

(Catchment ID) (130104, 130105) (101206) (130206, 130207)
Catchment area (kir) 211.91, 152.24 278.21 141.31, 183.99
Burned area(kir) 10.25, 3.50 1.00 8.75, 6.00

Ratio of burned area over 4.84.2.30 036 6.19,3.26

catchment(%)

*based on Water Resources Management Information system (2019). The burned area is located in the Jusucheon administratively
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Fig. 1. MODIS data-based burned area (dNBR threshold=0.22) and catchment boundaries
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Table 2. Climate (temperature and precipitation) at the wildfire
locations (in 2004-2018)

Goseong Inie Gangneung-
-Sokcho Y Donghae
Annual temperature ('C)
(median, standard 13.6, 0.68 11.3,0.62 14.2,0.69
deviation)
Annual precipitation (mm)
(median, standard 1333.8, 238.26 |1214.9,301.98|1342.7,353.23
deviation)
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Fig. 2. Annual median temperature and annual total precipitation at the wildfire locations (horizontal line: median value between 2004 and 2018)
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Fig. 3. Annual Evapotranspiration (AET) at each catchment (horizontal line: median value between 2004 and 2018, filled-marker: AET beyond meanzstd)
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Fig. 5. 8-day evapotranspiration (ET) of the burned area in each catchment before the wildfire (meantstd between 2004-2018 in black lines)
and after the wildfire (in 2019)
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Fig. 6. 8-day potential evapotranspiration (PET) of the burned area in each catchment before the wildfire (meantstd between 2004-2018 in
black lines) and after the wildfire (in 2019)
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