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Interdisciplinary Biomass Burning
Initiative (IBBI)

IBBI was founded in 2012, by

« WMO GAW (World Meteorological Organization, Global Atmosphere
Watch Program)

* |IGAC (International Global Atmospheric Chemistry)

* iLEAPS (Integrated Land Ecosystem-Atmosphere Processes Study)

e e . . coarse fine
IBBI activities address five key topics: [ < Scales ']
* Fire products (burned area, fire [ EarthObs [ u— dl Feicons B
rz_adlatlve power, emission factor.?, etc.); - §
* Fire models and the representation of : L — :
fires within models at different spatial —
mate
SCa I es, Fire Emission Firespread
] . Vegetation inventories
* Observations of fires, smoke and
atmospheric composition; Global Regional
. . . . Climate he |
H « The influence of fires on air quality; and e e
* The link between fires and climate d
Carbon Accountants U sers Fire managers
C h an ge Economists Emergency Response System
Environment Regulators Policy Makers Public Health Regulators

VRN -
ﬁ‘\e’ [‘P @ ATMOSPHERE @ FIRE observations ® models — research = -» operational]
\‘\\_f 7}/ WM O O M M BBl

Fig. 1. Biomass burning data processing pathways and two major blocks (grey boxes) identified during the 3rd IBBI workshop.
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Forecasting Emissions from Vegetation Fires and their Impacts on Human
Health and Security in South East Asia

International workshop organized by the World Meteorological Organisation (WMO) and the
International Biomass Burning Initiative (IBBI)
Supported by the WMO, UNISDR/IWPM, GIZ, IGAC, UNU, the Global Wildland Fire Network and
Indonesian Agency for Meteorological, Climatology and Geophysics (BMKG), Jakarta, Indonesia
29 August — 1 September 2016
GOALS OF THE WORKSHOP:
1. Share experience and knowledge between SE Asian and international scientists,
national agencies and practitioners on the underlying reasons, meteorological,
environmental and human health impacts of vegetation fires and smoke pollution.
2. Provide initial overview of the tools for forecasting and train personnel of
responsible agencies in forecasting vegetation fire smoke emissions, transport, air
quality and impact on human health.
i 3. Explore the interest and feasibility in setting up Regional Facilities that can assist

WMO Members in the region in forecasting vegetation fire smoke emissions, its
transport, pollution and impacts and to evaluate the capacity of countries in the

3rea in supporting/providing such facilities.
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OUtcomes from the GAW Report No. 235
Ja ka rta WO rks h O p ﬁ;c(:)ii?zllfbig;y.wmo.int/opac/index.php?lvl=notic

e display&id=20244

e Arising from the keen interest
of WMO Members in several
impacted regions, the note
provides guidance for
addressing the issues of
vegetation fire and smoke
pollution.

* It also proposes the
establishment of a Vegetation
Fire and Smoke Pollution
Warning and Advisory System E
(VFSP-WAS) and to support the
potential foundation of
regional centers on the topic.

Vegetation Fire and Smoke Pollution
Warning and Advisory System

(VFSP-WAS): Concept Note and
Expert Recommendations
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Overview of a Vegetation Fire and Smoke Pollution Warning
Advisory and Assessment System (VFSP-WAS)

Partner institutions

/" Fire Danger and Atmospheric Composition\

Forecasts
These are already undertaken by several organizations or
institutions from local to global scale, from national
meteorological services to the Global Wildfire Information
System (GWIS), Global Fire Early Warning System (GFEWS),

wopernicus Service and other supra-national institutions.

Vegetation Fire and Smoke Pollution
Warning Advisory and Assessment System

/ Mission, Products and Services \

¢ Co-ordination (and redundancy) of regional warning
advisory and assessment centers and research nodes

* Collecting existing fire-related products

* Providing a centralized data access Verification

+ Fire and smoke current situation, ensemble forecast, and :'> Smoke Forecasts
ensemble statistics (mainly median)

* Sharing products from different fire-relation information
systems on a central website

* Accessible and comprehensive graphical products

* Performing a centralized verification (ideally in NRT)

KNear—Real Time: Data assimilation, central verification

Forecasts and
Boundary Conditions

Fire Management
Partnership with regional Fire
Management Resource Centers,
which provide advisory services for
Data Assimilation fire management policies and
(near-real time) institutional capacity building.

/ Existing Fire and Smoke Observations
@ Current situation * Air quality observations from GAW and other

stations also providing meteorological observations
+ Satellite Products: Hotspots, burned area, air quality
* Emission estimates systems

[
/ Research Activities \

Aimed at providing information needed to reduce uncertainty in the forecasting of impacts of smoke from vegetation fires
Mapping and monitoring of peat burning and other high smoke risk fuel

Improvement of fire parameterization in Chemical Transport Models

Skill evaluation of climate and fire danger forecasts at synoptic, sub-seasonal and seasonal time-scales
Detailed databases of information on fire danger and near real time information on present situation
Generation of information products regarding smoke impacts that are user friendly and accessible




Research Topics in Focus:

Fire danger and seasonal forecast
- WMO WWRP S2S project
- ECMWE/Copernicus service, GWIS
Fire emissions and haze forecast
- Fire Radiative Power
- Smoke detection
- Burnt area
- CAMS global forecast and regional downscaling
Observations and data production for verification and assimilation
- GAW and other observations for verification
- NRT data for assimilation
- GALION with Lidar and ceilometer observations
- Satellite new data and retrievals
- Low-cost sensors applicability?

Links and coordination with GWIS, GFMC and Regional Fire Management
Centers

YN
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WMO GAW VFSP-WAS & BB Coordination Team:
(acc to the decision of WMO GAW/EPAC SSC 2021)

* Mikhail Sofiev, FMI (GAW APP SAG member)

 Chunhong Zhou, CMA (GAW APP SAG member)

e Radenko Pavlovic (ECCC), North America VFSP-WAS center co-leader

* Daniel Tong (GMU/NASA), North America VFSP-WAS center co-leader
 Boon Ning CHEW (NEA), Asia VFSP-WAS center leader

 Keywood, Melita (CSIRO), former IBBI co-chair, GAW SSC member

* Johannes Kaiser, DWD, former IBBI co-chair, GAW APP SAG ex-officio

* Robert Field, Columbia University, IBBI chair

* Mark Parrington, ECMWF, responsible for BB activities, IBBI Board member
e Johann Goldammer (uni-freiburg.de), Global Fire Monitoring Center

e Ariane Frassoni (inpe.br), leader of WMO WGNE aerosol study

* Alexander Baklanov, WMO Secrétariat S&I GAW representative

* Representatives of WMO Service and Infrastructure Commissions
 North America VFSP-WAS Steering Committee members (about 40 scientists)

A
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Schematic structure of a WMO Regional Node
and Fire and Smoke Pollution Warning and
Advisory Center (RVFSP-WAC)
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GDPFS and potential VFSP-WAS regional centers

© - Regions for possible VFSP-WAS centers

GDPFS Centres

* World Meteorological Centre

D RSMC - Geographic

¥+  Atmospheric Transport Modelling

' Regional Climate Centre

Global Producing Centre for Long-
Range Forecasts
/ RSMC-TC
‘ RSMC - Medium Range Forecast
¢  RSMC -Sand/Dust
@® RSMC-UV

Two first WMO VFSP-WAS regional centers on R&D phase:
1) for SE Asia (MSS, BMKG, etc) — hosted by MS Singapore
2) for Northern America (ECCC, NOAA, etc.) — hosted by Env. Canada




Workflow of a Regional Fire and Smoke Pollution

Warning and Advisory Center:
Example for South-East Asia

Regional Fire and
Smnke Pollution Warning and Advisory Center

T .y for South-East Asia
Common _ i
R verification ./ Policy support Products and services
S = N ® [Health impact assessment p for stakeholders and the public
oA # Fire management N
a ﬁ ® Emergency response I e
£y S ® (Centralized data access
r Multl-modelf Fire situation . .
N @ Active fires (aco-referenced) ® Common graphics format
ensemble forecasts )/ ® Active fires {geo-relerence ® El-Nifio forecast
d Ivses ® Air quality 4
an_ _ana y S ® Fire emissions -
j s = = S ~ Regional Fire
/ » . ) -
' 7 Firedanger  management
- = L S
Fire and ~ forecast and T2 Linkipartnership with the Fire
0 oh I = Management Resource Center
4 e = =]
B,tm{]sphﬂl'lﬁ o /# AtﬂlDSphﬂriC "'“'--\,\\ Bﬂrly Wal‘lllllg E for South East Asia
1 =, FMRC-SEA
Dbscrv ations | . 1 compo Si tiDIl | Lmk-‘partnl:rhh]p with the é‘ and the global centers of
R R . /" Global Fire Early Wfimmg 5 excellence (e.g., Global Fire
from GAW and local stations, H“‘w.,_______fﬂl‘ecasts_______,--"'" Syaem (GFEWE) : . Monitoring Center)
and from Satellite observations Aij: 1_|ualit:.-' a;d_ air Numerlﬂﬂl
" composition forecast, on ) (
¢25y \ Contributing entities i v e S d o Y
\«? 1},/ O g \_Link/partnership with ASMC ays - prediction




Vegetation Fires and Haze in Southeast A5|a

* Haze has recurrently affected the
region since the early 1970s, arising
from the common practice of open : : o |
burning to clear land for agricultural | Sibaiiand SR N
purposes

‘ '.'6§|n9apore A

T

* Fires typically occur during the
traditional dry season of Jan — Aprin

northern SE Asia and Jun — Oct in
southern SE Asia

* Most severe haze episodes arise from
peatland fires in southern SE Asia

* Haze pollution is usually worsened
during an El Nifio event (e.g. 1997,

2015)

Satellite images of fire events and photos of various
types of agricultural burning (Reid et al., 2013)
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Himawari-8 Satellite

VESP-WAS Southeast Asia Regional Centre

e R
¢

http://www.weather.gov.sg/vfsp-was/home/ 21 mar 2019 0700 urc R

Build on >20 years of regional haze monitoring
experience acquired by ASMC and also

comparable initiatives e.g. SDS-WAS, ICAP

Collaboration with interested partners and
existing providers of relevant products and
services

Pilot website for the Southeast Asia VFSP-WAC @ o
released in 2018 and launched in research and e MiidRge s 5
development phase in 2019

Full website in development to include:
— Forecasts (ensemble, ICAP, weather, S25)
— Observations (satellite, weather, air quality)

- . .y L "‘v."\‘m‘n.. n i
— Fire Risk (ASEAN FDRS, GFWED, others) / .
e Drier than usual weather conditions led to increased fire
- METEOROLOGICAL activity and smoke pollution over Southeast Asia in 2019
WMO OMM SERVICE
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Example Southeast Asia VFSP-WAC multi-model
ensemble median 1-day forecast of smoke

WMO VFSP-WAS Southeast Asia Regional Centre WMQ VFSP-WAS Southeast Asia Regional Centre

Ensemble MEDIAN Smoke AOD Ensemble MEDIAN PM; ; Surface Concentration { pg/m* )

Run: 16 Sep 2019 00Z Valid: 17 Sep 2019 00Z (T+24) Run: 16 Sep 2019 00Z Valid: 17 Sep 2019 00Z (T+24)
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Near-real-time Southeast Asia VFSP-WAC forecast evaluation
over Kuching, East Malaysia, during fire peaks in Sept. 2019

Kuching - Daily Aerosol Optical Depth (AOD:)

4.0 — . .
— e e AERONET AOD_-;!;()
F MEeTEOROLOGICAL ‘
35| Qe g:sl\ll‘c‘i,:\iins — ICAP AOD;; |
- —  WMO VFSP-WAS AOD:s
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Environment & Climate Change Canada
VFSP-WAS regional center for North America

|

Fire Weather Index for 2020-06-05 12 UTC ICAP Smoke AOD for 2020-06-23 12 UTC

_ (020-06-02 12+72 UTC Forecast) 2020-06-22 00+036 UTC Forecast
N @:}% Average
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Index Units
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0.1
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(A): Forecasted FWI valid at 2020-06-05 12UTC, from 2020-06-02 12UTC
Tg, WMO OMM initial run; (B): forecasted average ICAP Smoke AOD valid at 2020-06-23
e 12UTC, from 2020-06-22 O0UTC initial run




VFSP-WAS regional center for North America

MME PM; s Median for 2021-04-08 06h00 UTC MME PM; s Mean for 2021-04-08 06h00 UTC
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Sub-Seasonal Outlook

ECCC sub-seasonal precipitation and temperature anomaly maps using Global
Ensemble Prediction System (GEPS).

GEPS 4-week Temperature Anomaly
20210405 - 20210503
Issued on 20210401 at 00h00
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GEPS 4-week Precipitation Anomaly
20210405 - 20210503
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