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RESEARCHOBJECTIVES

Mainly this projectstudiesthe actionof wildfire disastersestimatesisk assessment
of its spatialdistribution, and contributesto developingthe wildfire management
and monitoring system on national and regional levels using remote sensin

technologies

A To developthe methodsof wildfire detectionbasedon satelliteimagery,which

aresupportedy the APSCODSSPproject
A To estimaterisk assessmermf wildfire spatialdistributionusingsatelliteimagery

A To analyze the spatiotemporalimplementationto wildfire and the damage
assessment
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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.
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Partitioning carbon losses from fire combustion in a montane

Valley, Alberta Canada

S. Gerrand, J. Aspinall, T. Jensen, C. Hopkinson, A. Collingwood and
Chasmer

Forest Ecology and Management 2021 Vol. 496

Accession Number: WO0S:000675530900009 DOI:
10.1016/j.foreco.2021.119435

Direct carbon (C) emissions from wildland fires have been difficult to
quantify, especially in montane environments where sites are difficult to
access. Here we examined pre-fire C partitioning and losses in a
southern Canadian montane valley ecosystem, in Waterton Lakes
National Park, Alberta Canada. The objectives of this study were to: (a)
quantify the C loss due to combustion at a moist riparian site compared
with a dry undulating upland site and (b) compare C loss observations
to an active multi-spectral lidar remote sensing index. C losses from
wildfire were consistently greater at the wet riparian site compared with
the dry valley site. Average soil C |losses were 92.92 Mg C ha(-1) (st. dev.
+/- 48,60 Mg C ha(-1)) and 58.05 Mg C ha(-1) (st. dev. +/- 37.19 Mg C
ha(-1)). Average tree C losses were 114.0 Mg C ha(-1) (std.dev. /- 9.9
Mg Cha(-1)) and 86.9 Mg C ha(-1) (std. dev. +/- 13.5 Mg C ha(-1))
respectively. C losses from trees were greater than soils, where trees lost
55% (moist riparian ecosystem) and about 60% (drier valley site) of C
during combustion. Using post-fire multi-spectral airborne lidar data,
we found that increased proportion of charred soils were significantly
related to enhanced reflectivity in SWIR, resulted in more negative
active normalised burn ratio (aNBR) results, indicating enhanced burn
severity. Increased proportional cover of regenerating vegetation
resulted in less negative aNBR both at the drier site, though no
significant relationships between aNBR and charred vs. vegetated results
were observed at the moist riparian site. No significant relationship was
observed between depth of burn/soil C loss and aNBR derived from
lidar data, indicating potential limitations when using burn indices for
below canopy burn severity. The use of multi-spectral lidar may improve
understanding of below canopy fire fuels and C losses in optical
imagery, which often occludes these important components of fire
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1 Introduction

World for cial, and well as their
marketing values, They affect the negional and global dlmate by means of biologie
chemical, and physical processes that influence atmospheric composition, hydrologic
and planctary energetics [11. In addition to the forests” benefits to the climate,
wlp all living creatures, especially humankind, by filtering the water, purifying the
air, and preventing erosion [2]. Furthermore, forests are home to numerous plants and
animals, and they supply fundamental natural resources from timber and food to medicinal
plants [3]. However, wildfires affect around 350 million hectares of land annually [4,5]
and these fires result in the loss of huge amounts of forest cover. The fundamental causes
ot copfiwmnty/  oF forest fires can b categorized intor (i) human activities such as land use land cover
wy (LULC) changes, campfires, smoking, etc, and (i) natural conditions such as lightning,
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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

1Remote Sensing
2Remote Sensing of Environment
3Fire-Switzerland
4Forests
5International Journal of Wildland Fire
6 Atmospheric Chemistry and Physics
7 Atmosphere
8Forest Ecology and Management
9Korean Journal of Remote Sensing
IEEE Journal of Selected Topics in Applied Earth
10 : :
Observations and Remote Sensing
11Environmental Research Letters
12Isprs International Journal of Genformation
13lIsprs Journal of Photogrammetry and Remote Sen:
14Land
15Sensors
16Ecosphere
17International Journal of Remote Sensing
18Scientific Reports
19Geomatics Natural Hazards & Risk
20Geophysical Research Letters
21leee Transactions on Geoscience and Remote Ser
International Journal of Applied Earth Observation
Geoinformation
Remote Sensing Applicatior8ociety and
Environment
24Remote Sensing in Ecology and Conservation
25Science of the Total Environment

Number
of Papers
222

32
31
20
19
17
16
15
15
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Journal Rank
(IF)
5.349 (Q1Q2)
13.85 (Q1)
2.726 (Q2Q3)
3.282 (Q1)
3.398 (Q1)
7.197 (Q1)
3.11 (Q3)
4.384 (Q1)
0.29 ¢)

4.715 (Q1)

6.947 (Q1)
3.099 (Q2Q3)
11.774 (Q1)
3.905 (Q2)
3.847 (Q2)
3.593 (Q2)
3.531 (Q2Q3)
4.997 (2)
3.922 (Q2)
5.576 (Q1)
8.125 (Q1)

7.672 (Q1)

5.787 (Q1Q2)
10.754 (1)
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SATELLITE DATA COLLECTION

Sentinel2, Landsat8 and GaoFenl,2 satellite MCD64A1 product has been used for

images Multispectral Instrument (MSI) data \iqfire detection, which is time rangedin

exhibitsthe great potential of enhancedspatial o
and temporal coveragefor monitoring biomass 20 yearsirom 2001to 2021 it is helpful to

burning which could complement other coarse  estimatewildfire hotspotanalysis
activefire detectionproducts

Spatial Centre Band Width L T

S Spectral Band andsat-7 ETM+ Bands (um) Landsat-8 OLI and 7/RS Bands (um) . .

P Resolution (hm) Wavelength (nm) (nm) Near.theShllllnBogdmountaln, BayanUul, Bayandun
1 Coastal aerosol 60 443 20 30 m Coastal/Acrosol ~ 0.435-0.451 | Band 1 S Darigangasoum, Sukhbaatar soums Dornodprovince
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 | Band3 1 202104.05 202004.11
4 Red 10 665 30 Band 3 30 m Red 0.631-0.692 | 30 mRed 0.636-0.673 | Band 4
5 Vegetation red edge 20 704 15 o e e i . s 2 202104.20 202004.16
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 202105.05 202004.23
7 Vegetation red edge 20 781 20 d . 3 R
: le ) g . e o Band 5 30m SWIR-1  1.547-1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6 4 202105.15 202005.01

Band 6 60 m TIR 1031-1236 | 100m TIR-1 10.60 - 11.19 | Band 10
8 Narrow NIR or NIR 2 20 864 20 o " ]00'" — — Ba"d - 5 202107.19 202005.08
m - 5 - z an
9 Water vapour 60 944 20 6 202108.18 202006.20

10 SWIR; Cirrus 60 1375 30 Band 7 30 m SWIR-2 2.064 -2.345 | 30 m SWIR-2 2.107 -2.294 Band 7
11 SWIR1 20 1612 920 Band 8 15imPan 0.515-0896 | 15m Pan 0.503-0.676 | Band8 7 202109.17 202007.22
12 SWIR2 20 2194 180 30 m Cirrus 1363-1.384 | Band9 8 202109.27 202008.21







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.Bayandurand BayarJul e
soumsof Dornodprovince [

........

2.Darigangaoum of Sukhbaatar

=l

province

""""""

® 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) (@) yneeonow20s @

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
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SOIL SURVEY RELATED TO IMPACT OF WILDFIRE @ \ O @

Parameter Sample 1 Sample 2

S Mean Max Min StDev Mean Max Min StDev
e 732 792 678 031 7.33 7.90 6.87 0.25
Caugq 298 2290 0.00 693 149 1454 0.00 3.71
SOM 2.63 4,56 147 0.79 2.57 3.38 1.43 0.50
[ 0.09 0.16 0.05 0.04 0.07 0.14 0.01 0.03
P,Os 211 327 118 058 144 3.20 0.70 0.57
K,O 32.39 123'2 7.83 30.69 31.52 11455 8.55 29.96
Sand 4956 62.87 36.54 852 5160 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

The postfire related field researcheswvere conductedon
Septemberl2-13, 2022 and Septemberl7-20, 2022 The
aim of this researchisto define the 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.




WILDFIRE IMPACT ON THE SOIL CHEMICAL PROPERTIES
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WILDFIRE SEVERITY ANALYSIS

NBR (NIR SWIR)/ (NIR+ SWIR | Normalized Burn Ratio
dNBR NBRprefire-NBRposfire | Burn severity

RBR YO oy — Ypst o | Relativized Burn Ratio
NDVI (NIRR)/(NIR+R) Vegetation condition
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-0.25 Enhanced regrowth, high(pofte)
-0.25 -0.1  Enhanced regrowth, low(posgire)
-0.1¢+0.1  Unburned

0.1c0.27 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 theNBR
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WILDFIRE SEVERITY ANALYSIS ) GEONOW 2025 @
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WILDFIRE RECOVERY ANALYSIS
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DIFFERENCES OF PREWILDFIRE AND
RECOVERED POST-WILDFIRE




