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Hotspots and thick smoke
MODIS/NASA satellite data
Sept. 15, 2015

Heavy haze caused by wild fires
In the peatland of Palangka Raya,
Kalimantan, Indonesia

Sept. 2015




Surface and underground fire emits CO,,CO and PM
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Our study area Is a peatland in Central Kalimantan

' ;| Malaysia “-g ) & Philippines |
.Sumatra ¥ ; ;‘:‘b‘* '5\( W Peatland
‘ Malaysi
2 % TR e § ik B Forest in 2009 1
o iR Kalimantan $
& W.kalimantan g, it . Deforested (1985-2009)
| &, Sulawesig G No Forest Data in 1985
0 gve ! h, | Equator
2 kAT AR >
'g [Laa W6 ~:."- -:‘. R -
-4 sl - 4 \ ‘. ‘ “ v ﬁ @‘ »
c.Ka/i_M / ‘U r‘i %
S.Sumatra e N : g N Kolaka '
'8 \..J‘"& s : @ b w -.,,
| W —_— :
0 4@ 800 Ll QWQ ﬁjﬁy Papua
p— | km Sumba—" TI'LT\C:; E.Timor ] : High hotspot areas
12 East Longitude
95
c 105 115 5,100 km 125 135 >

=1,900 km




at multiple locations

Source »

Meters AGL

NOAA HYSPLIT MODEL
Forward trajectories starting at 0200 UTC 15 Oct 15 In the study area, seasonal wind

GDAS MeteérO'Ogica' Déta enhances local pollution at Palangka
Raya city
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Iriana et al., Sci. Rep., (2018) 8:8437




#1 Weather-radar and satellite
observations of fire plumes in the peatland

Radar image gives real time information
about wild fires
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#2 XCO, and hotspots in Palangka Raya area

CO, emission from hotspots can be directly estimated

~
H
()

25

20

D
(@)
o1

CO, Mixing Ratio (ppm)
S
()

15 o

(¢D]

O

395 10 §
(=

390 - S
[

OO e}

385 RBEER AN <

1-Jul-14 30-Aug-14 29- Oct Jdec-14 26-Feb-15 27- Apr 15 26-Jun- 15 25-Aug-15
Observational Day

=== Background level of XCO2 on sea by GOSAT

Iriana et al., Sci. Rep., (2018) 8:8437



#3 Latent flux measurement estimates CO, emission from
both surface and underground fires




CO, mixing ratio (ppm)

|_atent flux measurement
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#4 Measurement of CO and PM with ground-
based sensors and satellite data
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Local PM, : in Tumbang Nusa, Buntoi
and PKY city area for Aug-Sept, 2019
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Local PM, - in Tumbang Nusa, Buntoi and PKY city areas for Aug-Sept, 2019

Moultiply a factor 2 to obtain PM concentrations in ug/m?

Max.measurable PM = 1000 units / 1
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Classification of pixels by brightness temperatures of
HIMAWARI-8 imager data for albedo measurement

~ ”
_//’5 <\ HIMAWARI-8
<D 0¢?
g / Band 14 < 290K

Cloud in high and
middle altitude layer @ Distinction of haze and Cloud
/ \

Cloud In low
Haze / altitude layer

Hotspots
Ohashi et al. in a book (Vadrevu and Ohara, Ed.)



Conversion curve of Himawari albedo data to AOD
with use of NASA AERONET AOD data
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PM concentration estimated
from satellite AOD
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Source % at multiple locations

Meters AGL

NOAA HYSPLIT MODEL

Forward trajectories starting at 0200 UTC 15 Oct 15

GDAS Meteorological Data
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Seasonal wind blows PM
toward Palangka Raya
from fire area, which
enhances pollution



Emission factor (ground data) CO & PM at DLH in PKY city area
PM, - (raw data) vs CO (ppm) @DLH
R= 0.95+- 0.02
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Figure 11. Transect-based measurements of trace gases and particulates conducted on 11 October 2015
during a 9-h drive from Banjarmasin to Palangkaraya. (a) CO measures made along the transect,

M.J. Wooster et al., Remote Sens., 10, 495 (2018)
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