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RESEARCH OBJECTIVES

Mainly this projectstudiestheactionof wildfire disasters,estimatesrisk assessment

of its spatialdistribution, and contributesto developingthe wildfire management

and monitoring system on national and regional levels using remote sensing

technologies.

Goal

ÅTo developthe methodsof wildfire detectionbasedon satellite imagery,which

aresupportedby theAPSCODSSPproject.

ÅTo estimaterisk assessmentof wildfire spatialdistributionusingsatelliteimagery.

ÅTo analyze the spatiotemporalimplementation to wildfire and the damage

assessment.

Objectives



LITERATURE REVIEW

A literature review of wildfire has been completed in 
approximately 732 papers for last 5 years and analyzed 
on all papers that have been completed.



LITERATURE REVIEW

Journal Name
Number 

of Papers

Journal Rank 

(IF)

1Remote Sensing 222 5.349 (Q1-Q2)

2Remote Sensing of Environment 32 13.85 (Q1)

3Fire-Switzerland 31 2.726 (Q2-Q3)

4Forests 20 3.282 (Q1)

5International Journal of Wildland Fire 19 3.398 (Q1)

6Atmospheric Chemistry and Physics 17 7.197 (Q1)

7Atmosphere 16 3.11 (Q3)

8Forest Ecology and Management 15 4.384 (Q1)

9Korean Journal of Remote Sensing 15 0.29 (-)

10
IEEE Journal of Selected Topics in Applied Earth 

Observations and Remote Sensing
11 4.715 (Q1)

11Environmental Research Letters 10 6.947 (Q1)

12Isprs International Journal of Geo-Information 9 3.099 (Q2-Q3)

13Isprs Journal of Photogrammetry and Remote Sensing 9 11.774 (Q1)

14Land 9 3.905 (Q2)

15Sensors 9 3.847 (Q2)

16Ecosphere 8 3.593 (Q2)

17International Journal of Remote Sensing 8 3.531 (Q2-Q3)

18Scientific Reports 8 4.997 (2)

19Geomatics Natural Hazards & Risk 6 3.922 (Q2)

20Geophysical Research Letters 6 5.576 (Q1)

21Ieee Transactions on Geoscience and Remote Sensing 6 8.125 (Q1)

22
International Journal of Applied Earth Observation and 

Geoinformation
6 7.672 (Q1)

23
Remote Sensing Applications-Society and 

Environment
6 -

24Remote Sensing in Ecology and Conservation 6 5.787 (Q1-Q2)

25Science of the Total Environment 6 10.754 (1)



STUDY AREA



SATELLITE DATA COLLECTION

Sentinel-2, Landsat8 and GaoFen-1,2 satellite
images Multispectral Instrument (MSI) data
exhibits the great potential of enhancedspatial
and temporal coveragefor monitoring biomass
burning which could complement other coarse
activefire detectionproducts.

Ѕ Spectral Band
Spatial 

Resolution (nm)

Centre 

Wavelength (nm)

Band Width 

(nm)

1 Coastal aerosol 60 443 20

2 Blue 10 494 65

3 Green 10 560 35

4 Red 10 665 30

5 Vegetation red edge 20 704 15

6 Vegetation red edge 20 740 15

7 Vegetation red edge 20 781 20

8 NIR 1 10 834 115

8 Narrow NIR or NIR 2 20 864 20

9 Water vapour 60 944 20

10 SWIR ςCirrus 60 1375 30

11 SWIR 1 20 1612 90

12 SWIR 2 20 2194 180

Ѕ
Near the ShiliinBogdmountain, 

Darigangasoum, Sukhbaatar 
province

Bayan-Uul, Bayandun
soums, Dornodprovince

1 2021.04.0 5 2020.04.11

2 2021.04.20 2020.04.16

3 2021.05.05 2020.04.23

4 2021.05.15 2020.05.01

5 2021.07.19 2020.05.08

6 2021.08.18 2020.06.20

7 2021.09.17 2020.07.22

8 2021.09.27 2020.08.21

MCD64A1 product has been used for
wildfire detection, which is time rangedin
20 yearsfrom 2001to 2021. it is helpful to
estimatewildfire hotspotanalysis.



WILDFIRE DETECTION



FIELD VISIT STUDY - SAMPLING

We selected 2 areas where there 
were wildfires and conducted 
research.

Field trips were made by three 
times to Eastern Mongolia.

1.Bayandunand Bayan-Uul
soumsof Dornodprovince

2.Darigangasoum of Sukhbaatar 
province

Sample 3

Sample 1

Sample 2



SAMPLED WILDFIRE AREA



FIELD WORK - SAMPLING (BIOGENIC VOLATILE)

Bayandun

Bayankhutag

ShiliinBogd



SOIL SURVEY RELATED TO IMPACT OF WILDFIRE

The post-fire related field researcheswere conductedon
September12-13, 2022 and September17-20, 2022. The
aim of this researchis to definethe post-fire effectson soil
chemistryand physicalproperties, investigatingthe effect
of heat on the soil layer during ignition and burning of
organic combustible (yellow grass) and studying the
changesin soil nutrients (Microbial biomass,N, C/N) due
to repeatedexposureto fire.

Parameter
s

Sample 1 Sample 2

Mean Max Min StDev Mean Max Min StDev

ʨʅ 7.32 7.92 6.78 0.31 7.33 7.90 6.87 0.25

Caʉʆ3 2.98 22.90 0.00 6.93 1.49 14.54 0.00 3.71

SOM 2.63 4.56 1.47 0.79 2.57 3.38 1.43 0.50

ɽʉ 0.09 0.16 0.05 0.04 0.07 0.14 0.01 0.03

P2O5 2.11 3.27 1.18 0.58 1.44 3.20 0.70 0.57

K2O 32.39
123.2

0
7.83 30.69 31.52 114.55 8.55 29.96

Sand 49.56 62.87 36.54 8.52 51.60 61.85 38.15 5.89

Silt 38.58 49.61 27.37 7.82 36.48 48.29 26.04 5.47

Clay 11.86 13.86 9.76 1.23 11.92 13.57 10.50 0.84



WILDFIRE IMPACT ON THE SOIL CHEMICAL PROPERTIES

Location Vegetation Soil type
Post fire 
sampling  

date

Fire 
severity

Measured 
properties

Observed 
change in the 

soil

Bayankhutag
soum, Khentii 

province

Congeners, 
variegated 

grass-
congeners

Kastanozems
2 years 

post-fire
Low

Soil PH

Increased

Salt

Conductivity

Ca+Mg

Calcium

Kali

Calcium 
carbonate

No Change

Humus

DecreasedMagnesium

Phosphorous



WILDFIRE SEVERITY ANALYSIS

dNBR Severity Level

< -0.25 Enhanced regrowth, high(post-fire)

-0.25ς-0.1 Enhanced regrowth, low(post-fire) 
- 0.1ς+0.1 Unburned
0.1ς0.27 Low severity

0.27-0.44 Moderate-low severity

0.44ς0.66 Moderate-high severity 

> 0.66 High severity

Index
Formula using different

bands
Investigating purpose of

index
NBR (NIR- SWIR2)/ (NIR+ SWIR2) Normalized Burn Ratio

dNBR NBRpre-fire-NBRpost-fire Burn severity

RBR ὙὄὙ
ὨὔὄὙ

ὔὄὙ ρȢππρ Relativized Burn Ratio

NDVI (NIR-R)/(NIR+R) Vegetation condition

classification of the dNBRNormalized Burn Ratio
/pre/

Normalized Burn Ratio
/post/



WILDFIRE SEVERITY ANALYSIS



WILDFIRE SEVERITY ANALYSIS

Severity Level Sample 1
Area (ha)

Sample 2
Area (ha)

Enhanced 
regrowth, high 
(post-fire)

- -

Enhanced 
regrowth, low 
(post-fire) 

- -

Unburned 5715400 102689.4

Low severity 757340 15423.7

Moderate-low 
severity

404570 29529.4

Moderate-high 
severity 

2360 13160.2

High severity - 18.3

Total area burned 1164270 58131.6



WILDFIRE RECOVERY ANALYSIS



DIFFERENCES OF PRE-WILDFIRE AND 
RECOVERED POST-WILDFIRE

View of Pre-wildfire

View of Post-wildfire


