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e Example from Indonesian in 2019
 Global Impact on Child Mortality
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Biomass Burning Aerosols Optical Depth at 550 nm

Exa m ple 19-24 June
from 2013
Sumatran
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Aerosol Optical Depth

Biomass Burning Aerosol Optical Depth @ 0.55 um
Now used to generate surface level PM2.5 concentration estimates
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Copernicus Atmosphere Monitoring Service (CAMS)

Global Fire Assimilation System (GFAS) CAMS Surface Level PM, . Concentration

MACC Daily Fire Products Monday 1 September 2014

Average of Observed Fire Radiative Power Areal Density [mW/m2] max value = 6.41 Wm2
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Further developed by consortium of KCL, FMI,
JK, IMPA — using more satellites and
ultimately improve atmospheric forecast ([>]

accuracy within CAMS.
22 — 25 June 2022
@ National Centre for [forecast example in fire affected region]
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Palangkaraya City — extreme haze situation
(but virtually zero AQ measurements)

e Understand what AQ impact actually was.
* Use in situ measures to help evaluate GFAS & CAMS
performance in th|s extreme fire situation.

rea worldwide
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c.f. London (2017-19) mean of 11 to 13 ug.m=3; New York 7 ug.m-3
WHO recommended limit 10 pg.m3
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In Situ PM,, . Data
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Date “Haze Free” School Tests
Fire activity peaks in late afternoon — BUT...
 AQdiurnal cycle shows worse in the early morning — shrinking of boundary layer
 Current strategy of sealing “Haze Free Schools” actually seemed to trap overnight poor AQ
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PM, . & AF Pixel Counts CAMS model PM, < vs. In Situ PM, ¢
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Effect on Quality of Breathable Air
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Air Quality Index from In Situ Data

Birthweight (g)

ING’S
College
LONDON

Effect on unborn Children

Vissia Ardiyani
- (unpublished PhD Thesis 2022)

Pregnancy Mean PM2.5 Exposure (pug.m3)
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GEOS-Chem Atm Chem Transport Model run with & without fire emissions

Xue et al (2021) Associations between exposure to landscape fire smoke and child mortality in low-income and
middle-income countries: a matched case-control study, Lancet Planetary Health, 5, e588-98.
L
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Epidemiological study based on 550k
child health/mortality records of 150k
mothers (132 surveys from 55 LMICs).

Deceased children matched with
their sibling(s) and levels of smoke
exposure and conditional
regression function generated.

Mean fire-sourced PM,  exposure in
month of death was 4-40 pg.m=3(SD
8-83; IQR 0-24-4-06).

— 1 pg.m=3increase in monthly
exposure to fire-sourced PM, . —
2:3% increase in child mortality in the
under 5’s (95% CI 1-50-3:13%).
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* Exposure—resp curve non-linear —
only high PM, . really contributes to
increasing child mortality

~—* |n 2000-14, largest number of child

_ 9/~ deaths from fire-sourced PM, . :
Z:‘;';O;t;?aﬁiy s _ ' . o Nigeria — 164k deaths.yr ; DRC — 126k
due to fire-sourced \ (125808~ ' z'éé);ﬁes'a o India— 66k deaths.yr‘l; Uga nda — 30k
PM, ; exposure (%) my 209 (19121~38371) o Indonesia — 29k deaths.yr!
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Number of child deaths due to
fire-sourced PM, . exposure

 Almost 1 in 10 child deaths (<5 yrs)
+ ¢ worldwide attributable to exposure

101000 O 210000-10000¢ DR Congo india to landscape fire smoke.
«>10-1000 (O >10000-100000 126047 5923 ' }7
¢ >100-1000 ()>100000 (113512-138529) (-22230-146475) U

* Total 0.75 to 1.0 x10° deaths.yr.

- - 99% in LMICs, so changing agri-

Xue et al (2021) Associations between exposure to landscape fire smoke and child mortality in low-income and bu rning pr‘a Ctices can save h u nd r‘eds Of
middle-income countries: a matched case-control study, Lancet Planetary Health, 5, e588-98. .
L thousands of lives per yr.
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