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Where are emissions needed:

®Forecast of the atmospheric composition, campaigns (GEMS, AMMA)
= Wide range of chemical species
= high spatial and tempocral resolution

® Global scale, long-range transport
= limited number of chemical species
= moderate spatial and temporal resolution
= long-term variation (a few decades)
= need some coupling emissions/meteorological conditions

®Climate studies: impact of climate on emissions and of emissions on
climate
= long-lived species, aercsols and a few o0zone precursors
= emissions models or algorithms
to take into account land-use changes and human-related
changes
= pastfuture realistic scenarios (decades-century)
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Outline
Technological emissions
- quantification of emissions
- available inventories
- main uncertainties

® Biomass burning emissions
- quantification of emissions
- satellite observations
- main uncertainties

@ Natural emissions
- hydrocarbons
> 1 e

® Conclusions

Several figures coming from this book: Emissions of Atmospheric Trace Compounds
Editors: C. Granier, P. Artaxo, and C. Reeves

Technological emissions:

Species considered:

- ozone precursors: CO, CH4, NOx, hydrocarbons
- aerosol/aerosol precursors: BC, OC, SO2
- non-chemically active species: CO2, N20O, CFCs,
HFCs, HCFCs, heavy metals, POPS, ..

General equation:
Emission = £ A EF, P1, P2

A, = Activity rate for a source (ex: kg of coal burned in a power plant...)
EF, = Emission factor : amount of emission per unit activity (ex: kg of
sulfur emitted per kg burmed

P1,, P2, ... = parameters applied to the specified source types and
species (ex: sulphur content of the fuel, efficiency, ...}

Emissions calculated for different categories of emissions
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Sources of anthropogenic emissions

Main IPCC categories (as used in UNFCCC reporting):

— 1. Energy (combustion / production)

— 2. Industrial processes

— 3. Solvents/cther product use

— 4. Agriculture

— 5. Land-Use Change and Forestry (LUCF)
- 6. Waste

— 7. Other

Note: Other UN Conventions also starting to use this
Reference: http:/ifwww.ipce-nggip.iges.or.jp/public/glf/guidelin/ch1ri. pdf

From Olivier, April 2005

source categories

Energy Variety of
it classifications
“Power generation T
-Other transformation sector IPCC
-Residential, commercial, other
Road transport EMEP/CORINAIR
Mon-road transport
-Air transport EDGAR
International shipping Indusirial processes
-Coal production RAINS
-Oil production Iron and steel L z
i bodustion e Individual studies
-Chemical industry
Building materials

Food
-Solvents
Misc

Agriculture

-Arable land

Rice cul

-Enteric fermentation
-Animal waste management

Waste

- Landfills

- Wastewater treatment

- Human wastewater disposal
- Waste incineration

- Misc. waste handling

From Olivier, April 2005

Where are the statistical data coming from?

* |nternational organizations:
* UN statistics (http://funstats.un.org/unsd//)
* UNO: FAO, UNEP
+ World Bank: (http:/fwww. worldbank.org/data/)

« Regional and National Organizations:
International Energy Agency: IEA: (hitp://iwww.iea.org)
OECD (http:/fwww.oecd.org)

EUROSTAT: (http://epp.eurostat.cec.eu.int)

US EPA (http:/iwww.epa.gov)

* Sectoral institutions

+ |nternational Iron and Steel Institute: http: /iwww . worldsteel.org
+ |nternational Aluminium Institute: http://www.world-aluminium.org
+ |nternational Rice Research Institute, ....

and many others
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Conclusions
Large uncertainties still remain in emissions quantification:

=Reduce uncertainties; temporal and spatial resolution of inventories
- of anthropogenic emissions
- of biomass burning emissions

= Intercomparisons, evaluations and consistency
- Use of inverse modeling (for CO, NOx, other??)
- work on consistency of gaseous/aerosols emissions
- Define some ways of improving/evaluating emissions of NMYOCs

= Couple emissions models/algorithms with CTMs
- natural emissions of both gas/aerosols
- use consistent datasets (database of driving variables might help)
same vegetation map biomass burning/ biogenic NMVOCs

Examples of inventories

« Partial spatial coverage:
* NAPAP, CORINAIR, EMEP, RAINS-ASIA, ACESS, TRACE-P
e UN-ECE, UNFCCC (no spatial information)
e Official national inventories, sometimes time series

* Global coverage:

e GEIA (anthropegenic e.g. NOx, SO2, NMVOC; natural e.g. S-volcanoes,
NMVOC-soil, vegetation) (1985-1990)

EDGAR 3 (anthropogenic GG 1970-1995; other 90-95) + POET (1990-2000)
EDGAR-HYDE 1.3 (all 1890-1990)

RETRO (1960-2000)

AEROCOM (2000) particles only

IEA (fuel CO2 1971-2001, country level)

* Other inventories

« In scientific literature (source-specific, e.g. biomass burning, or country-
specific, or only global totals)

e In scientific literature (new compounds, e.g. aerosols)
e Other national inventories (e.g. GG in US-CSP)

Fron Benkovitz et al., 2003

Components of GEIA 1985 Inventories

R 5
fif/\, o

NOx

Regional inventories overlaid on the default global inventories
of 502 (top panel) and NOx.(bottom panel) for the GEIA 1985 inventories.
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European emissions of NOx in 1995 at 50 km
grid resolution (Mg as NO2) (from EMEP)

tonnes
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European emissions available from
http:/iwebdab.emep.int/

What's New

Introduction 4
Overview

Documentation 4
Please register

Emission data 4
Applications

Publications

Disclaimer

Other links

E»

EpGAY

NO, 'rgg:,mhfoposemc sources in 1995

Welcome to the

The EDGAR inventory
Home page:
http:/fwww. mnp.nl/edgar/

Emission Database for Global
Atmospheric Research (EDGAR)

The EDGAR Information system Is a joint project of RIVM-MNP,
Bilthoven (NL), TNO-MEP, Apeldoorn (NL), JRC-IES, Ispra (IT)
and MPIC-AC, Mainz (D), and stores global emission inventories
ol direct and Indirect greenhouse gases from anthropogenic
sources Including halocarbons and aerosols both on a per
country and region basisas wellason a grid.

riym

CO from anthropogenic sources in 1995
Source: EDGARVER

Global distribution of
NOx (top) and CO
(bottom)
anthropogenic
emissions in 1995.
Source: EDGAR 3.2
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Global emission database (EDGAR) compared to country data (EMEP)
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- 30, enussion factors update needed for EDGAR in countries with recently
mplement control technologies

- activity data seems comparable

based on Olivier, 2005

The most uncertain emissions: anthropogenic emissions
in Asia and their recent changes

) Grid
Research Base Domain Species size, References
group. year degree
502, NO;, CO,
ACESS 2000 | All Asia | NMVOC, BC, OC, 1 ACESS (2002)
NH;z, CHy
S0z, NO, CO,
FRSGC 1995 | All Asia | NMVOC, BC,NHs, | 0.5 O{';iiae“t‘ :11. ((22(?(?21))’
N0, CHy — )
RAINS-ASIA | 1995 | All Asia S0 1 TIASA (2001)
1985- . Streets et al. (2001,
Streets et al. 1097 All Asia 50z, NO, - 2002)
; . | 802, NO,, NMVOC, Klimont et al.
Klimont et al. | 1995 | East Asia NH; 1 2001)
1994- .| so2, No., NMVOC,
Murano et al. 1996 East Asia NH: 0,5 |Murano et al. (2002)

Statistical data: increase in Asian emissions up to 2000, and a decrease

afterwards
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From Richter, Burrows, Nuess, Granier and Niemeier, Nature, Sept 1, 2005
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Uncertainty on aerosols emissions
Range of estimated emission factors for BC (g/kg)

« Hard Coal residential
» Lignite residential
¢ Coal industrial

*+ Diesel transport
*+ Gasoline transport

BCEmissions Conzlant EFs

Cooke

(JGR,

Devel. to
« 1.39to

+ 250 to
*+ 0.15to
+ 20to1
*+ 0.03to

1999

Undev.
2.28

4.10
1.10
0.0

0.156

- Streets

(Trace-P; China)

0.12*

- 3.6

1.1
0.08

0.003-0.33

* Indicates EF,, from Beijing EPA

Comparison of BC emissions using

TV
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An other issue:
NMVOC speciation, not
generally given in inventories

From EDGAR 2 version
No speciation in EDGAR 3

e

Ermizxions {1000 toniyr)

BE Emimsions Constant EFx

Bond et al. and Cooke et al. EF's

e
000
. A
E—.
= Africa
i Latin Arrenica
/ﬂ" f/ \ —tan
——istern Eurepe|
_— s EasternEurepe
—+—Narthmerica
000
o r ____———""‘-
970 1980 1980 2000 2010
Time )
main group Group Standard NMVOC Compound
code Group
Alkanols (alcohols) vol Alkanols (alcohols)
Alkanes v02 Ethane
" v03  |Propane
voa
VoS
V06 Hexanes and higher alkanes
ﬁrsé:é?‘kw‘% vo7 Ethene (ethylene)
vog Pr e
v09 Ethyne (acetylene)
w10 Iss:f(rce:se's : no anthropogenic
i Monoterpenes : no anthropogenic
sources*
viz Other alk(adilenes and alkynes
Aromatics vl3 (benzol)
il via ne (toluene)
v15
v1i6
wl7 Other Aromatics
Esters vis Esters
Ethers v19 Alkoxy alkanes (ethers)
ﬁ;ﬁ-’é:ﬁ‘ins v20  |Chlorinated hydracarbons
Alkanals (aldehydes) v21 Methanal (formaldehyde)
®! v22 E
Alkanones (ketones) v23
Carboxylic acids v24
Other NMVOCs v25

203




GRANIER, C.: ESTIMATION OF SURFACE EMISSIONS

Detailed data on hydrocarbons speciation: from the UK NAEI inventory

http:fiwww.aeat.co. uk/netcen/fairqual/inaei/annreport/annrep97/naei9?7. html
{One file with > 500 compounds)

Emissions of ost significent 56 8 9 10 13 14
. e i -
- 1499012 ,, |
o a2l
B -

2 ]
o-sthylolusns [1]
|s-methylpentane i ool 069 |0z
3 ooof | :
methyl.
ston .08
2 058
,,,,,, =
'butane. 18/078 100,49 | 081194
butylacetate I o 076 n@eﬂ‘.;w,
A T P Rl - s Tl e e T

Biomass burning emissions :

Are they really that important?

@BC in TgCiyr (fossil fuel)
OBCin TgClyr (biomass burning)

2.5 4

2 ]

I

1.5 N

1
0.5 l

o | BT b | =

Europe USSR

North South and Asia Africa  Oceaniaand
Armerica Central Australia
Arnerica

From C. Liousse, 2003
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Calculation of emissions
from biomass burning

[P, = [4,, x [Bl,, x [CFl,, x [EF],,

A is the burned area per month at location / (m?> month1)

B is the fuel load (kg m?2) expressed on a dry weight (DM)
basis within each grid /

CF is the fraction of available fuel which burns
(the combustion factor)

EF is the emission factor in gram CO, per kilogram
of dry matter burned

Species Savanna Extratropical Charcoal Charcoal  Agricultural
and forest making burning residues
grassland
CO, 161395 1580490 1569131 440 2611 15152177
Co 65220 104220 1073 70 200+ 92484
CH, 23209 68220 4.7£19 10.7 6.2=3.3 27
total nonmethane 3410 8.130 5.7+4.6 20 2.7¢19 7.0
hydrocarbons
C;H, 0.29:027 0214059 0.27+0.09 0.51-0.90 0.04 0.05-0.13 0.36
C,H, 0.79:0.56 1.0-29 1.12+0.55 1.8206 0.10 0.4620.33 14
(';H, 0.32:0.16 0.5-1.9 0.600.15 1.2:06 0.10 0.532048 L4
CH, 0.022:0.014 0013 0.04-0.06 0.024 0.06' 0.032
C;H, 0.2620.14 0.55 0.59:0.16 0519 0.06 0.13-0.56 1.0
C,H, 0.09:0.03 0.15 0.25+0.11 0.2:0.8 0.04 0.07-0.30 0.5
isoprene 0.020:0012 0.016 0.10 0.15-0.42 0.017 0.05
terpenes 0.015 ors 022 015 0.0 0.015
benzene 0.2320.11 0.39-0.41 0.49+0.08 1.9£1.0 0.14
PAH 0.0024 0.025 0.025' 0.025 0.025
methanol 1.3 2.0 20:14 LY 0.16 18 2.0
formaldehyde 0.26-0.44 1.4 2.2:05 0.13£0.05 - 26 1.4
acetaldehyde 0.50:0.39 0.65" 0.48-0.52 0.14=0.05 1.2 0.65
acelone 0.25-0.62 0.62 0.52-0.59 0.01-0.04 0.02 1.2 0.63
2-butanone 0.26 043 0.03-0.06 . 0.83 044
formic acid 07 LI 0.13 0.20 2.0 022
— acetic acid L3 2. 04-14 098 4.1 08

Emissions factors: based on measurements in different countries, and campaigns

Compilation by Andreae and Merlet, 2001

For many years, most of the inventories of biomass burning emissions:
based on climatology and statistics from different countries.

Widely used inventory: Hao et al., 1994
Monthly average, 5x5 degree resolution

CO2 emissions
July
In 1.e10 molec/cm2/s
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Biomass burning emissions :

Significant progress in the past few years, through the use of satellite data
-> fire counts
- burned areas

Global scale fire products derived from EO systems
{from Gregoire, 2005)

Existing Under development
Active Fires (“hot spots” Active Fires (“hot spots”
O IGBP-JRC Global Fire Product (GFP) U ESA et al., GLOBCARBON
U ESA World Fire Atlas (WFA)
O TRMM
O NASA MODIS Active Fire
Burnt Areas Burnt Areas
O IRC et al., Global Burnt Area 2000 (GBA2000) O JRC et al., VGT4 Africa
O ESA GLOBSCAR O JRC et al., GEOLAND

Satellite derived global fire products (from Gregoire, April 2005)

Product name Resolution | Time step | Covera | Period | Source | Documentation

EO system sensor SLulive ge

product type product product

TRMM 2.2km day +- 40° Jan. 98 NASA Giglio ef. al. 2000,

TRMM-VIRS 0.5 degree month (from to TIRS(21)

fire (day & night) equator) mid-04 http://earthobservator
y.nasa.gov/Observato
ry/Datasets/fires. trmm
.html

WFA 1 km day Globe July ESA http://shark].esrin. esa

ERS-ATSR.AATSR | 1km day 1996 to .it/ionia/FIRE/AF/AT

ENVISAT-AATSR How =R

fire (night)

IGBP-GFP 1km day Globe April JRC Dwyer ef ai., 1999, T.

NOAA-AVHRR 1 km day & 10- 1992 to Biogeography (27)

day Decembe From May 1!:
fire (d:
(dey) 11993 http://www-

gvm.jre.it/temn/

MODIS Active 250 m day Globe ~ 2001 MODIS | http:/rapidfire.sci. gsf

Fire lat long day team c.nasa.gov/

AQUA,TERRA- position

MODIS

fire (day & night)

€ September 1997

¥ September 1998

1x1 degree distribution
of biomass burning
Emissions of CO2

Based on ATSR fire counts
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Forests fires CO2 emissions

3500
3000
2500 m Edgar 1997
5 S B JF_CG 1997
9 OJF-CG 1998
2 1500 = JF-CG 1999
= JF-CG 2000
1000 m JF-CG 2001

500 -+

CO2 emitted monthly by forest fires.
EDGAR 1997: EDGAR-3
JF-CG: emissions based on ATSR satellite data developed by J.F. Lamarque and C. Granier

Savana CO2 emission
3500
3000
2500
W EDGAR s
2000 | F-CG 1997
O F-CG 1998
= F-CG 1999
1508 B F-CG 2000
B F-CG 2001
1000
500 4
o

CO2 emitted monthly by savanna fires.
EDGAR 1997: EDGAR-3
JF-CG: emissions based on ATSR satellite data developed by J.F. Lamarque and C. Granier

3000

2500

2000

| foresis

1500
[ savana

@ total
1000

CO2 emitted [Tg Ghyear)

500 —

o | 4 _— || | | ||

1997_edg JF-CG 1997 JF-CG 1998 JFCG 1999 JFCG 2000 J-CG 2001

CO2 emitted yearly by forest and savanna fires
1997_edg: EDGAR-3
JF-CG: emissions based on ATSR satellite data developed by J.F. Lamarque and C. Granier
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Satellite derived global burnt area products (from Gregoire, April 2005)

Product name Resolution | Time step | Coverage | Period | Source | Documentation
EO system sensor sensor
product type product product
GBA2000 1km day Globe Nov. JRC Tansey et ai., 2004, JGR(109) &
SPOT-VGT 1 km? month 9 to Climatic Change (67)
burnt area Dec. http://www-

00 gvm.jre.it/fire/gba2000/index.htm
GLOBSCAR 1 km day Globe 2000 ESA Simon ef al., 2004, JGR(109)
ERS-AATSR 1 km? month http://shark]. esrin. esa. it/ionia/FIRE/
Wit ad BS/ATSR/
GBA1982-1999 | 5km day Globe 1982 TRC Carmona-Moreno ef al., 2005,
NOAA-AVHRR | 8 km? weel to Global Change Biology (in press)
burnt area 1999

GWEM: Global Wildland fire Emission Model

Area Burnt Candcoyer ol
GLOBSCAR MODIS
IGBP data source
GLOBCARBON __6LC2000 | _ L
location & available -
i delivered
extension pECETation fuel load for inf ti
T type / infarmation
of emission ; 4 carbon pools
source £COSYSIEM and 9
\ A
amount of fuel Final product
burnt
EF(cO) global
EF(CO2) _ monthly
cO CO2 amount = wildland fire
em(i)tfted emission inventory
species resolution: 0.5° x 0.5
Xi

From Hoelzemann et al., JGR, 2004

calculating the emissions per gridbox

M(X), =Y EF,(X)xA,x B, x AFL,
k=1

M(X) ,, . amount of species X
emitted per month m /
9

5
n: number of ecosystems (5) AFLk - Z fct X th 5 X mt P
=1 p=1

EF, (X): emission factor for
species X per ecosystem

fc ;= fractional cover of PFT t per gridbox
t: number of PFT's (9)

B combustion efficiency for p: number of carbon pools (5)
ecosystem k

A

i+ area bumt per month

Y ip: susceptibility factor
AFL . available fuel load per

od kL PFT and carb I
Ecosyatan m ., ; dry matter per and carbon poo

208



GRANIER, C.: ESTIMATION OF SURFACE

EMISSIONS

GWEM-1.3 results: regional totals

GWEM-1.3 vs GFED regional totals CO for year 2000

[
e - s e
DO GFED - (Hoelzemann et-al.} - —
100 FE TS5 (G.v.d Werfetal.)[ Foad
Annual totals: i
80 GWEM-1.3: 347 Tg CO -
1446 Tg CO
£ 6o —
N S . — -
40 — —
o Lol V‘VH_T.: ‘ ‘.ml.' —‘. ‘ ‘Z( : : ‘
C-AM E-AS E-EU S-AS N-EA N-AM NC- N-AF OCE S-AM S-AF W-EU
AS
Regions

Inter-comparison of
glohal fire products:
“World Fire Atlas (WFA)

- GLOBSCAR
- GBA2000

Boschetti et al., 2004

Geophy. Res. Letters
: Vol. 31
GBA
WI:TH\T‘ area per eell]
fionaiotar
0300k N
ook | B =
—4— Globscar —o0— GBA2000 —x— WFA
5.E+05 4.E+04
5.E+05 1 T 4.E+04
4.E+05 |- - 3.E+04
£ 4.E+05 T 3.E+04 E
= . 3
§ 3.E+05 ¥} r 2.E+04 P
5 3.E+051 - 2 E+04 %
@ 2
c 3 -
g 2.E+05 qroecbh oo ol gl T 2E+04 2
2.E+05 7+ r 1.E+04
1.E+05 4 ol ” r 8.E+03
SE+04— XK= — X 4E+03
J FMAMUJ J A S OND
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Example of comparison between an inventory based on fire pixel
counts (ACESS) and another on Spot burnt area data (ABBI)
(from Liousse, April 2005)

ACESS/ABBI (Michel et al. 05)
(TRACE P and ACE ASIA period)

B ACESS OAEEI
anea-
e
- BIEAL
H
!
§ soean
u
5 weat
i
4
HETET
i
R
1oL
EHEE
W 40 MeE 20 MREIMAT AR A0 A0 Mayidn
period

BC(ACESS) 1-10 April 2001 BC(ABBL) 1-10 April 2001

Satellite derived fire products: under development (from Gregoire, April 20085)

Product name Resolution | Time Coverage | Period Source | Documentation
EO system sensor step
product type product sensor
product
GLOBCARBON 1 km day Globe 1998- ESA hitp://dup. esrin.esa.it/pro
ERS, ENVISAT, SPOT- | 777 month 2003 jects/summaryp43.asp
ATSR,AATSR,VGT
fire (day & night)
burnt area
VGT4Africa 1km day Africa from JRC from May 15':
SPOT-VGT 1 km? 10 days 2005 hitp://wrww-
burnt area gvm.jre.it/tem/
GEOLAND 1 km day Africa & 1998- JRC from May 15
= GLOBCARBON 272 month Eurasia 2003 https//wevrve-
gvm. jre.it/tem/

Importance of the injection height

Injection height (m)
14000

12000

10000

8000

6000

4000

2000

1] T T T T T
10000 20000 30000 40000 50000 60000
Frontal fire intensity (kW/m)

Average tropical forest and savanna fire: 2000m
Crown fires in the boreal forests: around 7500 m
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Main uncertainties:

- Large difference between the different products used
- Amount of biomass burned: large uncertainty in vegetation maps
- Emission factors: present a very large spatial variability:
- What about past/future emissions
- How to define the vertical profile of emissions
Work is under way for the improvement of products:

- AIMES/IGEP/QUEST workshop in October 2005
- GEIAJACCENT workshop in December 2005

Natural emissions:

For the past years, the focus has been mostly on:
- biogenic hydrocarbons: isoprene/terpenes
and other compounds
- CH4 from wetlands
- NOx from soils
- NOx from lightning
- dust, sea-salt
-> sulfur and sulfates from volcanoes
- etc...

=>» Inventories for specific years
=» climatological inventories
= emissions models

Isoprene Emissions are generally thought to contribute to O,
production over the eastern United States
[e.g.Trainer et al., 1987; NRC 1991]

Vegetation changes = Impact on O,;?

Importance of having emissions models for hydrocarbons
From A. Fiore, Harvard
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Vegetation Emissions: chemical species

* Isoprene Current model chemical
 Monoterpenes schemes

’ 8g1er ¥ag More detailed hydrocarbons
* NH3 and NO

A

Individual compounds Weishioild ssBinta
Methanol, acetaldehyde, acetone, ethene, ethanol, c- individ I d
pinene, (-pinene, d-carene, hexenal, hexenol, hexenyl- Individual compounds
acetate, propene, formaldehyde, hexanal, butanone, because contro"ing

sabinene, limonene, methyl butenol, butene, - B
carophylene, B-phellandrene, p-cymene, myrcene, Formic factors can differ

acid, acetic acid, ethane, toluene, camphene, terpinclene,
a-terpinolene, u-thujene, cineole, ocimene, y-terpinene,
bornyl acetate, camphor, piperitone, linalool, tricyclene

From Guenther, April 2005

Eastern U.S. Western U.S. Eastern Canada Western Canada
Populus
tremloides Piceu spp
Populus
Picea spp tremloides
Querens alba Abies spp Pinus banksiang
Liguidumbar
styraciffius Pirtsts contorta Pinus banksiana Abies spp
Acer saccharum Tsuga heterophylla  Thuja occidentalis Tsuga spp
Quercus ribra Abies concolar
Picea engelmannii  Northern Mexico Southern Mexico
Abies grandis Pinus durangensis Quercus resinoa
Pinus oocarpa
virgini Abies lasiocarpa Quercus spp Acacia spp
Bold = high VOC emissions Red: species adapted to warm sunny climates
Green: temperate adapted Blue: species found in cool or mountain climates

Model of Emissions of Gases and Aerosols
from Nature (MEGAN): Guenther et al. (NCAR)

Emission Rate= EF X EA x LP

Emission Rate: Net canopy emission to the above-canopy
atmosphere

Emission Factor (EF): Landscape average net canopy emission to
the above-canopy atmosphere at standard conditions

Emission Activity (EA): Nondimensional factor that accounts for
variations in primary emissions (equal to unity at standard
conditions)

Loss and Production (LP): Nondimensional factor that accounts for
variations in canopy loss and production rates (equal to unity at
standard conditions)
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Temperature, Humidity, Ozone and other
solar radiation wind, soil oxidants, reactive

moisture nitrogen, CO2, VOC
Solar Angle \ v }

Canopy Environment: Emission
activity, Escape efficiency

o,

Emission
Rate

/' + Chemical

+ Biological

from A. Guenther, avril 2005

The global distribution of ecoregions as assigned by the World Wildlife Fund
ecoregion scheme. Each color represents a different ecoregion (over 850
ecoregions are assighed to the global land area) (Based on Clson et al., 2001). For
more information, visit http:/iwww. worldwildlife. org/fecoregions.

MEGAN Plant Functional Types

Global Global Global
EF Average (range) Area Isoprene
Broadleaf
Trees 9.6 (0.1 - 30) 16-39% 58.3%
Shrubs 9.5 (0.1 -30) 16-24% 34%
Fineleaf
Evergreen
Trees 2.7 (0.01 - 13) 9-20% 5.5%
Fineleaf
Deciduous
Trees 0.6 (0.01 -2) 1.34% 0.2%
Grass 0.5 (0.005 - 1.2) 17-39% 1.8%
Crops 0.05 8-37% 0.2%
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General/species vegetation inventories and

emission factors: Southeastern U.S.

Broadleaf tree emissicn factors

Hl 21-30

Annual emission Compounds

(TgC yr?)
250-750 Isoprene
50-250 methanol, c-pinene
10-50 acetaldehyde, acetone, B-pinene, d-carene, ethanol, ethene,
hexenal, hexenol, hexenyl-acetate
2-10 propene, formaldehyde, hexanal, butanone, sabinene, limonene,
methyl butenol, butene, b-phellandrene, p-cymene, myrcene
04-2 formic acid, acetic acid, ethane, toluene, camphene, terpinolene,

a-terpinolene, a-thujene, cineole, ocimene, g-terpinene,  bornyl

acetate, b-carophylene, camphor, piperitone, linalool, tricyelene

Total emitted for different VOCs

biomass

-? w IMAGE. 19 land cover
? | classes, 10-year interval,

Annual mean biomass

w Olson '92, 72 ecosystems &
'w w NDVI data: seasonal cycle in
’ f ‘

LAI: IMAGE-1995 — Olson-1895
. . \ . =

35

25
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LAl inferred from satellite data

From Ganzeveld, April 2005

ECHAM/SCM
surface layer
~68m

Vegetation model

» dry depositi® .

crown-layer
|~ 0.5-15m
canopy-soil
emissions layer

Vegetation and wet skin fraction  10m Ganzeveld April 2005

Dry deposition. required input datasets

Databases for online and offline models

= | and cover: biomass (Leaf Area Index), roughness (z,), canopy height
= Soil properties: e.g., pH, organic matter

And additional one’s for offline models

i = Surface cover fractions: Vegetation,
', ““ wet skin, snow, bare soill
4 il Pty 5
4 = Soil moisture
= Snow depth
= 2m dew point temp.
= Forest fraction
= field capacity, etc.......

From Ganzeveld, April 2005
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Biogenic Biomass | Fossil Fuel | Ocean Photo-
and other Burning Burning chemistry
continental
sources
CO significant major major minor major
CH,4 major significant major minor no
N;0 major significant | significant | significant no
NOx major major major ? minor
isoprene major ? ? ? no
DMS minor 2 no major no
S0, major* minor major no important
dust major no no no no
sea-salt no no no major no
ozone no no no no major
* emissions from volcanoes
ACCENT: Accent - Maozilla (=]

ane

&L'-"&éu

LT

T fhvome | Whnockmaris @ mozitaorg #f mortatine o morder.org

o ) -

MITADATABASE
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= Records

 Awosoly

= BosghewAlmesphens
Exeranps

* Tranageet and
Tranwinrmation (TATH)
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madeis, Cemmunty tals fer maiong am estwmal wse of the
data for revearch and traising will slss be deveioped,
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(Reice]), graanhou
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wtbar pulohur gaves, ammenis, dust, sea saf, black and orpanic carbenl
and sevesal hoavy metals

Eroject. AIMES it furrenty w
Ganghare-lisphare Program

ACCENT aceess: www.accent-network.org
GEIA access: www. geiacenter.org (end of August)

S

GEIAJACCENT Emissions

Bsema |

Warkshop an emissians.
S - e 2004
coNTAETS
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ol

A cooperative effort
T Data Portal
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Links to other Emission Inventories or Dotabases

e et 5
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EDGAR L g b g e e
harcom ASCBICHRE) f WP Mt Pegirarses. b DAEROCOM

AsA

Current data portal;, Please use each datasel reference when usmg

216




GRANIER, C.: ESTIMATION OF SURFACE EMISSIONS

ASCH formas, and will

GEIAJACCENT Emissions
A ACCENT
p—t ety A cooperstive effort
dnishase
Eminuion Ciata parial ——— . ] =—
Wurkatmys & mortog
ACCENT wett portal
GEA e
Wah B
Comso
Hams
-I)MMMQNMWM
o Remacks:
o Cing
. Comson
.
w@ <
HOx Hox
Gams Cane
Gty Gane
CIHE S
caHe caHe
tner alkanes tisrar sxanes
Higher plkywy Highar sbuaney
CHIO SHIQ
CHICHD CHICHD
cHIN caaom
GaHA0H GRHEOH
aceione Azaisns
Mgk M
Tarpanes Tarsanes
Hoorens Wsgrene
A, ACCENT GEIAJACCENT Emissions
@ === A cooperative effort
ES
[———
Worsanopa & masings oo FeRpoET
resT——
BRGHR Sotesmn e o 1 e A
Webtoks ol eustires (10%) (Ot o181 FOET otz £
—_ 198300011 2003
— T —

18902020 Aaci | NP | NOICDF.
19902001

Antropaganic: Biomass burning

1990 a0 NeiCOF i | NOIGDE
1991 Ao | NeiCOE. i | NOIGDE.
1992 Asci I NaiCRE A | NOICDE.
1993 a1 NsICDE i | NOIGDE.
1954 s | NeiCOE. Assi| NelCDF.
1995 sl NeiCOF. Ascil| NOICOE
1990 BaciI NSICDE. sl | NOIGDE.
107 Ascil|NeiCOF il NoICDE.
1998 Asch | NeiCOF gci| NOICDF
1999 scl | NeiCOE. Asci| NaICDE.
2000 sl NeiCOE. il | NOICDE.
200 s eCOE. B | NOICDE.

‘Scenarios 2000 - 2020, 2053, 2100wl b s0on avaaba)

Anetropaganic: Biomass burning

2002 s NBICOE. sl | NOIGDE.
2008 Ascl I NeCDE. Assl| NOtCDE.
2004 Bac | NeICOE. A NOICDE

What you can get for each species:
ASCII files: total anthropogenic = technol + biofuel + agric. waste

biomass burning = forest + savanna fires

NetCDF files: all individual files
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