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RESEARCH OBJECTIVES

Mainly this project studies the action of wildfire disasters, estimates risk assessment
of its spatial distribution, and contributes to developing the wildfire management
and monitoring system on national and regional levels using remote sensing
technologies.

Objectives

* To develop the methods of wildfire detection based on satellite 1magery, which
are supported by the APSCO DSSP project.

* To estimate risk assessment of wildfire spatial distribution using satellite imagery.

 To analyze the spatiotemporal implementation to wildfire and the damage
assessment.
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LITERATURE REVIEW

. . — Number
Categories Topic Groups in Wildfires of Papers

1 Mongolian Wildfire Studies 17
2 Feviews of Wildfire Rezearch 13
3 Burn Severity 122
4 Burned Area Mapping & Fire Detection 133
i Camera Smoke Detection ]
6 Climate Impacts and Factors 67
7 Dizaster 1
g Fire Fuel and Biomass 101
9 Fire Spread Simulation 9
10 Land Cover Change & Wildfire 26
11 Post-Fire Recovery 53
12 Fisk Assessment Analysis 67
13 Socio-Economic Analysis 7
14 UAW 20
15 Waste Management 1
16 Wildfire & Flooding 3
17 Wildfire Dynamics 3
18 Wildfire fishting & Early Warnings 4
19 Wildfire Smoke, Air pollution, and Aerosols 124

Journal Name

1 Remote Sensing
2 Remote Sensing of Environment
3 Fire-Switzerland
4 Forests
5 International Journal of Wildland Fire
6 Atmospheric Chemistry and Physics
7 Atmosphere
8 Forest Ecology and Management
9 Korean Journal of Remote Sensing
IEEE Joumal of Selected Topics in Applied Earth
Observations and Remote Sensing
11 Environmental Research Letters
12 Isprs International Journal of Geo-Information
13 Isprs Journal of Photogrammetry and Remote Sensing
14Land
15 Sensors
16 Ecosphere
17 International Journal of Remote Sensing
18 Scientific Reports
19 Geomatics Natural Hazards & Risk
20 Geophysical Research Letters
211Ieee Transactions on Geoscience and Remote Sensing
International Journal of Applied Earth Observation and
Geoinformation
Remote Sensing Applications-Society and
Environment
24 Remote Sensing in Ecology and Conservation
25 Science of the Total Environment

Number Journal Rank

of Papers (IF)
222 5.349 (Q1-Q2)
32 13.85 (Q1)
31 2.726 (Q2-Q3)
20 3.282 (Ql)
19 3.398 (Q1)
17 7.197 (Q1)
16 3.11 (Q3)
15 4384 (Q1)
15 0.29 (-)
11 4.715 (Q1)
10 6.947 (Q1)
9 3.099 (Q2-Q3)
9 11.774 (Q1)
9 3.905 (Q2)
9 3.847 (Q2)
8 3.593 (Q2)
8 3.531 (Q2-Q3)
8 4.997 (2)
6 3.922 (Q2)
6 5.576 (Q1)
6 8.125 (Q1)
6 7.672 (Q1)

6 -
6 5.787 (Q1-Q2)
6 10.754 (1)
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SATELLITE DATA COLLECTION

Sentinel-2, Landsat 8 and GaoFen-1,2 satellite MCD64A1 product has been used for
images Multispectral Instrument (MSI) data g : T :
exhibits the great potential of enhanced spatial wildtire detection, which is time ranged in

and temporal coverage for monitoring biomass 20 years frc.Jm'ZOOl to 2021. itis helpful to
burning which could complement other coarse estimate wildfire hotspot analysis.
active fire detection products.

Ne Spectral Band Spatial Centre Band Width Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 7/RS Bands (um) - ,
Resolution (nm)  Wavelength (nm) (nm) Near the Shiliin Bogd mountain, Bayan-Uul, Bayandun
1 Coastal aerosol 60 443 20 30 m Coastal/Aerosol 0.435-0.451 | Band 1 Ne Dariganga sourp, Sukhbaatar soums, Dornod province
2 Blue 10 494 65 Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band2 province
3 Green 10 560 35 Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band 3 1 2021.04.0 5 2020.04.11
4 Red 10 665 30 Band 3 30 m Red 0.631-0.692 | 30 m Red 0.636-0.673 | Band 4
5 Vegetation red edge 20 704 15 o e i i -~ wa i z 2021.04.20 2020.04.16
6 Vegetation red edge 20 740 15 Band 4 30 m NIR 0.772 - 0.898 30 m NIR 0.851-0.879 Band 5 3 2021.05.05 2020.04.23
7 Vegetation red edge 20 781 20 3 » E "
. lel g 20 - x Band 5 30mSWIR-I  1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6 4 2091.05.15 2020.05.01
Band 6 60 m TIR 1031-1236 | 100 m TIR-1 10.60 - 11.19 | Band 10
8 Narrow NIR or NIR 2 20 864 20 m . " 5 2021.07.19 2020.05.08
o Water vapour o o4 20 100 m TIR-2 11.50 1251 | Band 11 ] 20210818 1020.06.20
10 SWIR = Girrus 60 1375 30 Band 7 30mSWIR2  2.064-2.345 | 30 m SWIR-2 2.107-2.294 | Band7 R o
11 SWIR1 20 1612 90 Band 8 15imPan 0.515-0896 | 15m Pan 0.503-0.676 | Band8 7 2021.09.17 2020.07.22
12 SWIR2 20 2194 180 30 tn Cirrus 1363-1384 | Band9 8 2021.09.27 2020.08.21




WILDFIRE DETECTION




FIELD VISIT STUDY - SAMPLING

Field trips were made by three
times to Eastern Mongolia.

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

1. Bayandun and Bayan-Uul ]
soums of Dornod province [

2. Dariganga soum of Sukhbaatar _ ;

province

""""""

Sample 1

® Aimag center
*  Soum center
E'_I State boundary
Soum boundary
Road
[0 Lake
River
# Study area
s 1, 2600 km
— D 768 km
= 3, 2050 km
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FIELD WORK - SAMPLING (BIOGENIC VOLATILE) @) | vveeonow 20 @

NATURAL ZONES, [3UB-ZONES AND BELTS

I Alpine meadows and tundra
Mountain taiga

[ Mountain forest steppe

["1 High mountain steppe

Steppe

[ Mea =
|| Semi arid steppe
[ Dry steppe
|| Arid steppe

Semi-desert

|| Desert steppe
| Steppe desert

Desert

Desert
Extra arid desert




SOIL SURVEY RELATED TO IMPACT OF WILDFIRE @ \ N GO @
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Parameter Sample 1 Sample 2

S Mean Max Min StDev Mean Max Min StDev
pH 732 792 6.78 0.31 7.33 7.90 6.87 0.25
CaCoO, 298 2290 000 6.93 149 1454 0.00 3.71
SOM 263 456 147 079 257 3.38 1.43 0.50
EC 0.09 0.16 0.05 0.04 0.07 0.14 0.01 0.03
P,0; 211 327 118 058 1.44 3.20 0.70 0.57
K,0 32.39 123'2 7.83 30.69 3152 11455 8.55 29.96
Sand 4956 62.87 3654 852 51.60 61.85 38.15 5.89
Silt 38.58 4961 27.37 7.82 3648 48.29 26.04 5.47
Clay 1186 1386 9.76 123 11.92 13.57 10.50 0.84

The post-fire related field researches were conducted on
September 12-13, 2022 and September 17-20, 2022. The
aim of this research is to define the post-fire effects on soil
chemistry and physical properties, investigating the effect
of heat on the soil layer during ignition and burning of
organic combustible (yellow grass) and studying the
changes in soil nutrients (Microbial biomass, N, C/N) due
to repeated exposure to fire.




WILDFIRE IMPACT ON THE SOIL CHEMICAL PROPERTIES

Bayankhutag
soum, Khentii
province

Congeners,
variegated
grass-
congeners

Kastanozems

2 years
post-fire

Low

Soil PH

Salt

Conductivity

Ca+Mg

Calcium

Kali

Increased

Calcium
carbonate

No Change

Humus

Magnesium

Phosphorous

Decreased




WILDFIRE SEVERITY ANALYSIS

NBR (NIR- SWIR,)/ (NIR+ SWIR,) | Normalized Burn Ratio
dNBR NBRpre-fire-NBRpost-fire | Burn severity

(ANBR)
RBR RBR = (NBRyro_roe + 1.001) Relativized Burn Ratio
NDVI (NIR-R)/(NIR+R) Vegetation condition

UN GEONOW 2025 @
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- e e e e e e e e -

-0.25 Enhanced regrowth, high(post-fire)
-0.25--0.1 Enhanced regrowth, low(post-fire)
-0.1-+0.1 Unburned

0.1-0.27 Low severity
0.27-0.44 Moderate-low severity
0.44-0.66 Moderate-high severity
> 0.66 High severity

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Normalized Burn Ratio

/pre/

Normalized Burn Ratio
/post/

classification of the dNBR

e - ————



WILDFIRE SEVERITY ANALYSIS }, GEONOW 2025 @
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WILDFIRE SEVERITY ANALYSIS
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Enhanced
regrowth, high
(post-fire)

Enhanced
regrowth, low
(post-fire)

Unburned

5715400

102689.4

Low severity

757340

15423.7

Moderate-low
severity

404570

295294

Moderate-high
severity

2360

13160.2

High severity

18.3

Total area burned

1164270

58131.6




WILDFIRE RECOVERY ANALYSIS
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DIFFERENCES OF PRE-WILDFIRE AND y, UN GEONOW 2025 @
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RECOVERED POST-WILDFIRE §

View of Post-wildfire

View of Pre-wildfire




INFLUENCING FACTORS ANALYSIS
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0.40  Elevation . .
L statistics
Ne [ Category Index Abbreviation e | e Mean StD 030 | Siope
1 Elevation (m) DEM 804.6 1383.7 1021.3 120.4
Land Aspect
2 surface Slope(°) Slope 0 32 6.6 49
3 Aspect (°) Aspect 0 360 166 99 o
4 Total monthly precipitation (mm) TMP 43 15.4 7.2 1.4
5 Average air temperature (C°) AT 41 4.4 4.2 0.1 038 098 | ws
6 Climate Wind direction WD 338.4 339.9 339.3 0.5
7 Wind speed (m/s) WS 43 9.8 6.8 0.8 032 | 0.40 Lc
Normalized Difference Moisture Index- -0.8 0.9 -0.2 0.05
8 NDMI
NDMI Pre
9 Normalized Difference Vegetation Index- NDVI 0.05 0.9 0.2 0.06
Vegetation | NDVI 0.33 099 | 098 Temp
10 Landcover LC Forest, pasture, shrub, crop
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Wind directions are based
on sampled wildfires
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After fire Spring to Autumn

7 \
m First sampled .

study area

After fire Spring to Autumn
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After 4 times of fieldwork
— Mongolian wildfire team®

WILDFIRE FIELDWORK ADVENTURES
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Safety traveling ad dropping
grasses bottom of the car

We loss the direction in wild steppe Wetland Border zone of China and Mongolia There are no restaurants
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CONCLUSIONS

Wildfires are not natural disaster in Mongolia. If human properties are damaged in wildfires, we can call
it disaster.

Mongolian wildfires are increasingly caused by factors related to climate change. However, wildfires in
natural zones show interesting phenomena. Site selection was demonstrated in two different natural
zones, including forest-steppe and steppe areas. The wildfire severity of the forest-steppe zone was
higher than the wildfire severity of the steppe zone. The wildfires in the steppe area were influenced by
winds. The winds in this area are stronger than the winds in forest-stepped areas. Therefore, wildfires in
the steppe burn at a low intensity.

In the recovery process, there are no effects on the sites with vegetation growing. The quality of
vegetation cover grew back better than 1t was before the wildfire. However, the cover percentage is
lighter than before the wildfire. Only tree bark and skin are affected by wildfire in forest-steppe areas.
Therefore, wildfire damage 1s estimated to be low after the recovery process. Nature is cleaning itself.
Finally, our wildfire research projects have been completed on NUM successfully. The research 1s still
continuing .



Wildfire and yellow dust platform is
developing for next
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