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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.
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Introduction —
Biomass burning in Southeast Asia
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Introduction -
Convective system in Southeast Asia

Sumatra squall
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Methodology — Model configuration

> Model: WRF-Chem v3.6.1
> Emission inventories:
»  Fossil fuel emissions: 2008 REAS emission
» Biomass burning emission: 2008 FINNv1.5 fire emission
> Domain resolution: 25/5 km
>  Simulation period: May-September, 2008. May is spin-up run.

»  Experimental design:
fossil fuel emission only (FF) vs. fossil fuel + biomass burning emission (FFBB)

>  Analyzed domain: "N\
Sumatra (r1): 0~6 Lat, 97~103 Lon. E /'.‘ /)
A Borneo (r2): -1~5Lat, 109~115 Lon “ 7
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Model evaluation — Rainfall
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Model evaluation —
convection
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Longer term statistics —
convection events during
fire periods

Sumatra & Malay Peninsula (r1)
P Total 54 convection
7/4~7]7 events during the
7/27 ~ 8/20 . .
9/17 ~9/27 fire periods

Borneo (r2) .
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9/10 ~ 9/30 ever.1ts dur.mg th )D
fire periods
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3 hourly rainfall for convection events
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rl max. rainfall
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Max. rainfall in afternoon or midnight
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* Borneo (12) tends to have higher max. rainfall.
« High intensity of max. rainfall in Borneo (r2) most happens in midnight or ,_
early morning. y i}..‘\ij"x

*  Fire aerosols reduce max. rainfall intensity, especially for midnight convection. ~ |/
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r2 max. rainfall

The diurnal time series of precipitation
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The diurnal time series of precipitation
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Summary

» Fire aerosols alter daily maximum and minimum rainfall infensity. In
weak convection cases, fire aerosols lead to an increases in rainfall
intensity during the entire convection life cycle, either in the Sumatra
region (r1) or the Borneo region (r2).

« In the Borneo region (r2), fire aerosols activities have an opposite
Impact on the rainfall intensity, especially those low-level wind
patterns associated with the weak westerly regime (nocturnal
convection).

« Ourresults show that neither a single case study nor a simple
statistical summary applied to the overall model simulation period
without in-depth analyses could reveal the impact of biomass
burning aerosols on convections under different windflaw regimes.ﬁ >>>>
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Question?

lee1061@lInl.gov
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