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¸ Korean Forest Fire Danger Rating System

ÁThis system has been operating at the NIFoS since 2003.

ÁForest fire danger rating index is provided to people, central

and local government every hour.

KFFDRS



¸ Korean Forest Fire Danger Rating System Database

Á National Fire Database (from NIFoS and KFS)

Á Weather Database (KMA)

Á Mountain Weather Database (NIFoS)

Á Hotspot Database (NIFoS)

Á National Topography Database (NGII)

Á National Forest Database (NIFoS and KFS)

KFFDRS Database



KoMIS
¸ Korean Mountain Meteorology Information System

ÁKoMIS supply mountain weather data such as a temperature, 

humidity, wind and precipitation per minute from NIFoS.

ÁIn current, 200 automatic mountain meteorology stations(AMOS) 

were installed at the mountain area.

ÁAMOS will be installed more than 620 stations by 2021
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Terra MODIS

MODIS Sensor
ÅPixel resolution: 250 , 500 , and 1000 m

ÅOverpass times: 10:30

ÅSpectral bands: 36 (0.4 1˾4.5 um)

V Info. Gathering Web site
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Primary 2nd correction
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V QA Flag (32 -bit)V MODIS14 Fire Mask Product

× Selection of materials
Á Nominal confidence
Á High confidence

× QA Flag
Á Optimum confidence
Á Less than optimum 

confidence
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× Total 3,637 fire spot points

- Period : 2011~2015 (5yrs)
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[Hypothesis for extraction of fire spot points from MOD -14 Product ]

à Consider fire spotting at the time of the first detection when a forest fire was detected 

continuously at a particular pixel as a fire ignition point and occurrence time

á When a fire spot is detected at different times in the same pixel, it is regarded as an 

individual forest fire. However, apply only when the ignition time differs by more than 

5 days

â Identify whether forest fires have spread by 4 days after the ignition time, centered on 

ignition points

ɠ Qdlnud ehqd ronsshmf `esdq rdsshmf 2 w 2 ohwdk `qd` `esdq hfmhshnm

ɠ @esdq 1 c`xr+ bgdbj 4w4 ohwdk `qd`

ɠ Hcdmshehb`shnm ne c`s` `esdq bkntc c`s`

ã Removal of fire spotting in the same forest area using wind UV vector and wind direction
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[Before reanalysis]

×(5yrs) A total of 
3,637 fire spot 
points

[Reanalysis]

×(5yrs) Extracting a 
total of 1,469 fire 
spot  points
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[Consideration]
ƙ EE cdsdbshnm 
(April 26) ɠ Fire 
spread (April 27
ƙ WSmean :

5.0~30.0m/s
ƙ WD : NW
ɇ Hfmhshnm onhms 
estimation 
considering 
detection time 
and WS/WD

Large-fire of the Erlang-
gun, Hamkyung -bukdo

(2015. 04. 26.)

Example



[Before
reanalysis]

×(5yrs) A total 
of 3,637 fire 
spot points

[Reanalysis]

×(5yrs)
Extracting a 
total of 1,469
fire spot  
points
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2011(1,111 points) 2012(275 points) 2013(283 points) 2014(1,206 points) 2015(762 points)

2011(368 points)
Remove 67%

2012(151 points)
Remove 45%

2013(172 points)
Remove 39%

2014(554 points)
Remove 54%

2015(224 points)
Remove 71%



[Before
reanalysis]

×(5yrs) A total of 
3,637 fire spot 
points

[Reanalysis]

×(5yrs) Extracting 
a total of 1,469
fire spot  points
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Removes about 60% of duplicate 
fire spot points 
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Year Fires %

2011 368 25.1

2012 151 10.3

2013 172 11.7

2014 554 37.7

2015 224 15.2

Total 1,469 100.0

M/Y 2011 2012 2013 2014 2015

1 3 0.8% 0 0.0% 0 0.0% 0 0.0% 1 0.4%

2 5 1.4% 8 5.3% 2 1.2% 0 0.0% 2 0.9%

3 46 12.5% 4 2.6% 22 12.8% 32 5.8% 61 27.2%

4 260 70.7% 67 44.4% 74 43.0% 424 76.5% 120 53.6%

5 28 7.6% 71 47.0% 57 33.1% 91 16.4% 27 12.1%

6 0 0.0% 0 0.0% 5 2.9% 2 0.4% 8 3.6%

7 0 0.0% 0 0.0% 0 0.0% 3 0.5% 0 0.0%

8 0 0.0% 0 0.0% 0 0.0% 1 0.2% 0 0.0%

9 0 0.0% 0 0.0% 0 0.0% 1 0.2% 1 0.4%

10 15 4.1% 0 0.0% 7 4.1% 0 0.0% 4 1.8%

11 10 2.7% 1 0.7% 5 2.9% 0 0.0% 0 0.0%

12 1 0.3% 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Total 368 100.0% 151 100.0% 172 100.0% 554 100.0% 224 100.0%





×Analysis data : 5km DW data of KMA

- Period : 2011~2015 (5yrs)

×Mesh info. of KMA DW data

- Grid interval : 5km

- Grid # : EW149 ·SN253 ƃ 37,697

- Total grid distance : EW745km, SN 1,265km

- Standard grid point : (43, 136) / (38.0N, 

126.0E)

(43.3935N, 123.3102E) (43.2175N, 123.7750E)

(31.7944N, 123.7613E) (31.6518N, 131.6423E)
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Design of 5km grid points for 

spatial analysis

ÁDigital weather(ASCII) ƃ Raster

ƃ building 5km DW grid points

əMODIS MOD14

ÁExtraction of fire spots from 
the MODIS images

[Climate mapping on the Korean Peninsula(5km grid)]

ÁWeather factors : Temp., RH, WS/WD, Precipitation
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Temperature Relative humidity Wind speed
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Estimated Correlation Matrix

parameter intercept T1D_max RH1D_min EH1D_avg T1D_avg T1D_min RH1D_avg WS1D_max

intercept 1.0000** -0.1104 0.3213 -0.4296 -0.0536 0.2036 -0.2282 0.1234 

T1D_max -0.1104** 1.0000 0.2491 0.0518 -0.9312 0.6922 -0.2572 0.0026 

RH1D_min 0.3213** 0.2491 1.0000 -0.1107 -0.1490 -0.0208 -0.6791 0.0017 

EH1D_avg -0.4296** 0.0518 -0.1107 1.0000 -0.0890 0.1177 -0.5346 -0.0738 

WS1D_avg -0.4152** 0.0165 -0.1965 0.0848 0.0574 -0.1194 0.2095 -0.8399 

T1D_avg -0.0536** -0.9312 -0.1490 -0.0890 1.0000 -0.8900 0.2274 -0.0499 

T1D_min 0.2036** 0.6922 -0.0208 0.1177 -0.8900 1.0000 -0.1437 0.0738 

RH1D_avg -0.2282** -0.2572 -0.6791 -0.5346 0.2274 -0.1437 1.0000 -0.0469 

WS1D_max 0.1234** 0.0026 0.0017 -0.0738 -0.0499 0.0738 -0.0469 1.0000 

** p<0.01

- Logistic Regression 

- Weather variables : temp.(mean, max, min), relative humidity(mean, min), effective humidity, 

wind speed(mena, max), precipitation
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Response Profile

Fire Total Frequency

0 8,814

1 1,469

Probability modeled is Fire = Ō1ō

- 2 LogLikelihood 8,350.885

X2 1,207.6659

% predict value 66.6

* p<0.01

DWI model of DPRK

[1+exp{- (2.7425+(0.0905* T_max)- (0.0517* RH_min)+(0.0334*EH)+(0.1283* WS_avg))}- 1]- 1



Interval ratio DWI
Estimated probability

interval

10% 1 [.00000Ŀ.11138]

20% 2 [.11139Ŀ.16559]

30% 3 [.16560Ŀ.21032]

40% 4 [.21033Ŀ.25141]

50% 5 [.25142Ŀ.29238]

60% 6 [.29239Ŀ.33452]

70% 7 [.33453Ŀ.37828]

80% 8 [.37829Ŀ.43005]

90% 9 [.43006Ŀ.49471]

100% 10 [.49472Ŀ1.0000]

Distribution analysis :
FF occurrence probability

N 10,283

Mean 0.29928

Max 0.86350

Min 0.00708

Standard deviation 0.14305

Dispersion 0.02046

Avg. standard error 0.00141
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DWI
Observed

Fire
Expected

Fire
Observed 
Non -Fire

Expected 
Non -Fire

1 30 36.51 998 991.49

2 80 68.88 948 959.12

3 92 90.42 936 937.58

4 118 110.54 910 917.46

5 109 130.57 919 897.43

6 145 150.24 883 877.76

7 164 171.45 865 857.55

8 218 195.23 810 832.77

9 234 224.84 794 803.16

10 279 293.20 751 736.80

700

750

800

850

900

950

1,000

1,050

0

50

100

150

200

250

300

350

1 2 3 4 5 6 7 8 9 10

N
o

n
-F

ir
e

F
ir
e

DWI

Observed Fire Expected Fire

Observed Non-Fire Expected Non-Fire

Ὕקּ (Observed Fire) Ὕקּ (Expected Fire)

Ὕקּ (Observed Non -Fire) Ὕקּ (Expected Non -Fire)





Legend

Deciduous

Evergreen

Mixed

Legend

Unclassified

Water_body

Built_up

Dry_Field

Paddy

Deciduous

Evergreen

Mixed

Degraded_Stand

Barren

Degraded_Field

Gravel

Grassland

Barren_below8do

[Data source] National Institute of Forest Science( NIFoS), 2008

× Data : 66 SPOT images(10m resolution)

- Satellite images from 2004 to 2008

- Classification : ISODATA

× Results

- Forest area : Approximately 8.98 million ha, 75.45% of 

DPRKōs land area)

ÁStocked forest 6.15 mil. ha / Unstocked forest 2.83 mil. ha

- Stocked forest : Deciduous forest 314.11ha(51.1%),

Evergreen forest 182.46ha(29.6%),

Mixed forest 118.88ha(19.3%)
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× Forest type characteristics of forest fire area in DPRK

- Deciduous forest 59.4%, Evergreen forest 21.7%,  Mixed forest 18.9%

* (ROK)Evergreen 69.0%, Mixed 16.7%, Deciduous 14.3%

Index Danger rating Fuel Model Index

1 Low -

2 -

3 ŷ Mixed

4 Evergreen

5
Moderate -

6

7 -

8 Ź -

9 -

10 High Deciduous

FMI map
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× Analysis data : 1ŘDEM(30m grid)

- Extraction info. : elevation and aspect distribution map
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× Results

- (Freq. analysis) extraction of altitude Info. of fire spot 

points in forest area

Á1,469 fire spot points

ÁIt is divided into 5 classes using the average of the 

altitude and the standard deviation.

Intervals Elevation Fire freq. Ratio

xÖə-1/2ǀ Less than 550m 828 56%

ə-1/2ǀ<xÖə+1/2ǀ 550-1,044m 542 37%

ə+1/2ǀ<xÖə+3/2ǀ 1,044-1,537m 85 6%

ə+3/2ǀ<xÖə+5/2ǀ 1,537-2,030m 14 1%

ə+5/2ǀ<x Morethan 2,030m 0 0%

Total 1,469 100%

mean(Ǎ) : 796m, Max : 2,539m, S.D.(ǅ) : 493m
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× Results
- (Freq. analysis) extraction of aspect Info. of fire spot points in 

forest area
Á1,469 fire spot points
ÁEight aspect analysis of fire spot points

Index
Danger
rating

Topography Model Index
Aspect Elevation

0.5 Low ×1,537m
1.0 NE/E/S 1,044-1,537m
1.5 ɟ
2.0 W
2.5

Moderate
3.0 SW/N
3.5 NW 550-1,044m
4.0 ɡ
4.5
5.0 High SE 550mÖ
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TMI map


