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Sensitivity Analysis of Meteorology-based Wildfire Risk Indices and Satellite-based
Surface Dryness Indices against Wildfire Cases in South Korea
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Abstract

There are many wildfire risk indices worldwide, but objective comparisons between such various
wildfire risk indices and surface dryness indices have not been conducted for the wildfire cases in Korea.
This paper describes a sensitivity analysis on the wildfire risk indices and surface dryness indices for
Korea using LDAPS(Local Analysis and Prediction System) meteorological dataset on a 1.5-km grid and
MODIS(Moderate-resolution Imaging Spectroradiometer) satellite images on a 1-km grid. We analyzed
the meteorology-based wildfire risk indices such as the Australian FFDI(forest fire danger index), the
Canadian FFMC(fine fuel moisture code), the American HI(Haines index), and the academically presented
MNI(modified Nesterov index). Also we examined the satellite-based surface dryness indices such as
NDDI(normalized difference drought index) and TVDI(temperature vegetation dryness index). As a result
of the comparisons between the six indices regarding 120 wildfire cases with the area damaged over
1ha during the period between January 2013 and May 2017, we found that the FFDI and FFMC showed
a good predictability for most wildfire cases but the MNI and TVDI were not suitable for Korea. The
NDDI can be used as a proxy parameter for wildfire risk because its average CDF(cumulative distribution
function) scores were stably high irrespective of fire size. The indices tested in this paper should be
carefully chosen and used in an integrated way so that they can contribute to wildfire forecasting in
Korea.

Keywords: Wildfire risk index, Surface dryness index, Sensitivity analysis, Numerical weather
prediction, Satellite remote sensing
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Figure 1. Study area classified by land cover type
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Figure 2. Spatial distribution of wildfire

occurrences (2013.01.29.~2017.05.31.)
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Source: MODIS Products Table 2017

L Resolution
Data Type Product characteristics -
Spatial | Temporal
Surface Reflectance | Bands 1-7 at 500-meter resolution in an 8-day gridded 1km 8-da
Level 3(MODOQ9A1) | level-3 product in the Sinusoidal projection y
Composed from the daily 1-kilometer LST product
. Land Surface . . .
Satellite Products (MOD11A1) and stored on a 1-kilometer Sinusoidal
Temperature Level . . 1km 8-day
(MODIS) grid as the average values of clear-sky LSTs during an
3(MOD11A2) .
8-day period
Land Cover Type | Five global land cover classification systems including 1km Yearl
Level 3(MCD12Q1) | IGBP(International Geosphere-Biosphere Programme) y
Numerical LDAFSFLOFaI Data 78 meteorological variables on a 1.5-km grid with 781
Weather Assimilation and 1.5km | 3-hourly
. . rows and 602 columns
Prediction Prediction System)
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Table 2. DB fields for wildfire occurrence

Field name Field value (example)
Occurrence date 2016-03-30 3:32
Extinguishment date 2016-03-31 12:03
Si-do Gyeongsangbuk-do
Si-gun-gu Sangju-si
Eup-myeon Oeseo-myeon
Dong-ri Yeui-ri
Street number Sanl63-1
Damage area 92
longitude 128.0128636
Latitude 36.4707525
Cause Unknown cause
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Table 3. Weather factors used in meteorology-based fire risk indices

A . . Relative o Annual
Fire Risk Index \Wind speed Dew point{Temperature il Precipitation brecipitation
FFDI(Forest Fire Danger Index) O O O O O
FFMC(Fine Fule Moisture Code) O O O O
HI(Haines Index) O O
MNI(Modified Nesterov Index) O O O
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3.1.1. FFDI(Forest Fire Danger Index)
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3.1.2. FFMC(Fine Fuel Moisture Code)
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3.1.3. HI(Haines Index)
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L Table 4. Average CDF values for each index
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Figure 7. Wildfire risk predictions with regard to

the area damaged
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Figure 10. Weather element and wildfire risk indices according to the damaged area
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