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Global Fire Emissions Database (GFED) O 46 Pg C

4.5 updated to 2015 using active fire observations
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GFED based on updated version of Van der | BBl from Indonesian fires
3.0 Werf et al. (2010) using burned area from '

Giglio et al. (2013) and Randerson et al. total up to 16 Nov.
(2012). Figure by Guido van der Werf.
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Please keep in mind substantial uncertainties
in emission estimates
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Setup TM5-4DVAR CO emission optimisation

o GFAS CO_BB emISSIOﬂS Setup of the TM5-4DVAR grid over Indonesia
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Total Indonesia & Papua (Aug-Dec 15)

GFAS prior emissions (sum Aug/l Dec/15 = 130 8 Tg CO)
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Total Indonesia & Papua

Total Indonesia & Papua CO emissions Prior 169.3 Optlmlzed 183.5 Tg CcO

Biomass burnlng only CO emissions: Prior 130.8 Optlmlzed 1451 Tg co
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Total Indonesia & Papua

5.5 1e18 | co column's averaqu over To'tal Indonqsia & Papua
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Peat dominated emission
ratios:

CO2/CO : 7.3 g/g
CH./CO : 0.035 g/g

' 4
And these include the particies thatLanigetinto'the human
respiratory system\hen youbreathethemin

- Martin Wooster
Professor of Earth Observation Sciencé—=

Kinag’s College Londc
P Pl o) 1:38/412 m o o o

hitps://www.youtube.com/watch?v=2e5flg8QJxs
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https://www.youtube.com/watch?v=2e5fIg8QJxs

in TgCO E-Indonesia

W-Sumatra Kalimantan

sept+oct | & Papua
GFAS1.2 | |

TM5
optimised
Huijnen et al.
(2016) : :
*Total area is larger than three regions; applies to sept-oct 2015

Fire
Emissions
TM5 | |  0.34

CO (Tg) CO: (Tg) CH4 (Tqg) Total C (PgC)

optimised ____________ 0.39 ™
Huijnen et al.
2016) [N B N B e

GFED 047

*Using effective ERs  ** Jun-Nov16  *** Aug-Dec15
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Age of Air model
INnter-comparison

Maarten Krol, Marco de Bruine, Huug Ouwersloot, and
others




Goals AOA experiment

» Quantify transport timescales
> Vertical mixing
Inter hemispheric Transport
. Stratosphere-Troposphere exchange
* Link model characteristics to physical processes

Advection/Convection/Resolution
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Approacn

* prescribe linearly growing boundary condition in
time

BC=at (ain[1/s])
* simulate mixing ratios "mr”
* Calculate age-of-air as:

ACA = (t- “mr”/a) (AoA [s] collapse to O at BC)



Tracer

Boundary Condition

Atmospheric Lifetime

Sensitivity

222Rn

222RnE

e90

SFs

surface

stratosphere

troposphere

NH surface

SH surface

land

ocean

Land emission

Land emission (EU spec)

surface emissions

surface emissions

Earth surface

Stratosphere

Troposphere

NH surface

SH surface

All land masses

All water bodies

WAGENINGEN UNIVERSITY

iy

WAGENINGEN[EH

5.5 days (e-folding)

5.5 days (e-folding)

90 days

3200 year

(age of air tracer)

(age of air tracer)

(age of air tracer)

(age of air tracer)

(age of air tracer)

(age of air tracer)

(age of air tracer)

SRON

Netherlands Institute for Space Researchs

Vertical mixing

Vertical mixing

strat-trop exchange

inter-nemispheric transport

vertical mixing, strat-trop

strat-trop exchange

stratospheric age of air

inter-hemispheric transport

Inter-hemispheric transport

Lifetime over oceans

Lifetime over land




Pressure (hPa) Pressure (hPa) Pressure (hPa) Pressure (hPa) Pressure (hPa)

Pressure (hPa)

LSCE_LMDZ5A NHsurface year 2014 month 01-year 2014 month 12

100
200
300
400
500
600
700
800
900
1000

Latitude
TM5 3x2 NHsurface year 2014 month 01-year 2014 month 12

400

Latitude
TM5 1x1 NHsurface year 2014 month 01-year 2014 month 12

400

900

Latitude
EMAC T63 NHsurface year 2014 month 01-year 2014 month 12

400

Latitude
EMAC T106 NHsurface year 2014 month 01-year 2014 month 12

400

Latitude
ACTM T42L67 NHsurface year 2014 month 01-year 2014 month 12

0
Latitude

o
Pressure (kPa)

wPressure (hPa)

(=)

o

Pressure (hPa)

o
Pressuse (hPa)

o

Pressure (hPa)w

Pressure (hPa)

LSCE_LMDZ5A SHsurface year 2014 month 01-year 2014 month 12

100
200
300
400
500
600
700
800

Latitude
TM5 3x2 SHsurface year 2014 month 01-year 2014 month 12
Latitude
TM5 1x1 SHsurface year 2014 month 01-year 2014 month 12

Latitude
EMAC T63 SHsurface year 2014 month 01-year 2014 month 12

1000 ___.|

Latitude
EMAC T106 SHsurface year 2014 month 01-year 2014 month 12

w

N o
[= =]
© o

o

Latitude
ACTM T42L67 SHsurface year 2014 month 01-year 2014 month 12

Latltude

LMDZ5a

0.90

TMS 3x2

0.75

0.60

TMS 1x1

years

0.45

EMAC T63

0.30

EMAC T106

0.15

ACTM

TOMCAT and GEOS-Chem pending

0.00



Pressure (hPa) Pressure (hPa) Pressure (hPa) Pressure (hPa) Pressure (hPa)

Pressure (hPa)

100
200
300
400
500

Latitude

TM5 3x2 surface year 2014 month 01-year 2014 month 12

300
400
500
600 |

700
800
900

1000
Latitude

100
200
300
400
500
600 |
700
800
900
1000

Latitude

100

TM5_1x1 surface year 2014 month 01-year 2014 month 12

200

300 ~—/
400
500
600
700
800

900
1000

Latitude
EMAC T106 surface year 2014 month 01-year 2014 month 12

100

EMAC T63 surface year 2014 month 01-year 2014 month 12

N

et oy

200
300
400
500
600 |
700
800

900

1000
Latitude

100

ACTM T42L67 surface year 2014 month 01-year 2014 month 12

200
300
400
500
600
700
800
900
1000

=50 0
Latitude

50

Latlfude
TM5 3x2 €90 year 2014 month 01-year 2014 month 12

Latit‘ude
TM5 1x1 €90 year 2014 month 01-year 2014 month 12

Latitude
EMAC T63 €90 year 2014 month 01-year 2014 month 12

Lanfude
EMAC T106 €90 year 2014 month 01-year 2014 month 12

Latitude
ACTM T42L67 €90 year 2014 month 01-year 2014 month 12

-50 0 50
Latitude

900
1000

700

900
1000

g EMAC T63 222Rn year 2014 month 01-year 2014 month 12

LSCE LMDZ5A 222Rn year 2014 month 01-year 2014 month 12 le—

Latitude
TM5 3x2 222Rn year 2014 month 01-year 2014 month 12

——

Latitude
TM5 1x1 222Rn year 2014 month 01-year 2014 month 12

Latitude

Latitude
EMAC T106 222Rn year 2014 month 01-year 2014 month 12

Latitude
ACTM T42L67 222Rn year 2014 month 01-year 2014 month 12

-50 0 50
Latitude

11

5.058

4.215

3.372

2.529

1.686

0.843

0.000

nmol/mol



Pressure (hPa) Pressure (hPa) Pressure (hPa) Pressure (hPa) Pressure (hPa)

Pressure (hPa)

LSCE LMDZ5A surface year 2014 month 01-year 2014 month 12 LSCE LMDZ5A stratosphere year 2014 month 01-year 2014 month 12

LSCE LMDZ5A troposphere year 2014 month 01-year 2014 month 12

20

40 f

60

0.7855

80

100

Latitude Latitude

Latitud
TM5 3x2 surface year 2014 month 01-year 2014 month 12 raee TM5 3x2 stratosphere year 2014 month 01-year 2014 month 12

TM5_3x2 troposphere year 2014 month 01-year 2014 month 12

20

20

444 |
40 a0l 00 1
60 00 0.6545
%g b3 o .
80| 00
80 | 00
100 00 o
Latitude 100 Latitude

Latitude
TM5 1x1 surface year 2014 month 01-year 2014 month 12 TM5 1x1 stratosphere year 2014 month 01-year 2014 month 12
: Y Y TM5_1x1 troposphere year 2014 month 01-year 2014 month 12

Droccure (hDa)

20}

40
0.5236

60

Dreccure (hDa)

80

100

Latitude Latitude

EMAC T63 surface year 2014 month 01-year 2014 month 12 Latitude EMAC T63 stratosphere year 2014 month 01-year 2014 month 12
: EMAC T63 troposphere year 2014 month 01-year 2014 month 12

-

20

0.3927

a0|f

occure (hDa)

60

80

100

Latitude
EMAC T106 stratosphere year 2014 month 01-year 2014 month 12

Latitude

EMAC_T106 surface year 2014 month 01-year 2014 month 12 Latitude

EMAC T106 troposphere year 2014 month 0l-year 2014 month 12

20

40

60

80

100

Latitude
ACTM T42L67 stratosphere year 2014 month 01-year 2014 month 12

Latitude
ACTM T42L67 surface year 2014 month 01-year 2014 month 12

0
Latitude

1131
20

40

note: ACTM:
dynamic tropopause

60

Pressure (hPa)

80

100

=50 0 50
Latitude

-50 0 50
Latitude

vears



1009 hPa

ear 1988 month 09 Pressure=

LSCE LMDZ5A land

Latitude

Longitude
TM5 3x2 land year 1988 month 09 Pressure= 999 hPa

Latitude

Pt

Longitude
TM5 1x1 land year 1988 month 09 Pressure= 999 hPa

Latitude

Latitude

Longitude
EMAC T106 land year 1988 month 09 P
i t‘v - ]

Latitude

Longitude
ACTM T42L67 land year 1988 month 09 Pressure= 995 hPa
A ~ o

—

Latitude

Longitude

85.88

171.57

57.26

days

42.94

28.63

14.31

0.00

Latitude

Latitude

Latitude

Latitude

Latitude

Latitude

LSCE LMDZ5A ocean year 1988 month 09 Pressure= 1009 hPa

Longitude
EMAC T63 ocean ear 1988 month 09 Pressure= 1005 hPa

g S

B -

Longitude
EMAC T106 ocean year 1988 month 09
-~ ~ A,

- "

Longitude

ACTM _T42L67 ocean year 1988 month 09 Pressure=
== ~=F T

Longitude

LMDZ5a

48.92

TMS 3x2

40.77

. TM5 1x1

days

B EMAC T63

 EMAC T106
ACTM



LSCE_LMDZ5A land year 2014 month 01 Pressure=

Latitude

868 hPa

Longitude
TM5 3x2 land year 2014 month 01 Pressure=

Latitude

847 hPa

Longitude
TM5 1x1 land ear 2014 month 01 Pressure=

Latitude

847 hPa

Longitude
EMAC T63 land ear 2014 month 01 Pressure=

Latitude

Longitude
EMAC T106 land ear 2014 month 01 Pressure=

Latitude

859 hPa

Longitude
ACTM T42L67 land year 2014 month 01 Pressure=

Latitude

Longitude

830 hPa

w
)

Latitude®

868 hPa

~

LSCE LMDZ5A ocean year 2014 month 01 Pressure=
- = = 5)- »\

<P\

Latitude

N

Longitude

TM5 3x2 ocean year 2014 month 01 Pressure= 847 hPa
- S "’)- ad pr—y |

Longitude
TM5_1x1 ocean year 2014 month 01 Pressure= _ 847 hPa

"5)- ~ g S~ p—p ]

Longitude
EMAC T63 ocean year 2014 month 01 Pressure=

N

Longitude

EMAC T106 ocean year 2014 month 01 Pressure= 859 hPa
== Sy & —

LMDZ5a

48.19

TMS 3x2

40.16

TM5 1x1

days

h EMAC T63

'S

Latitude

Longitude

ACTM T42L67 ocean year 2014 month 01 Pressure=
S L e

~

Latitude

Longitude

16.06

EMAC T106

ACTM

0.00



Tracer NH-surface: Sampled 605-90S, 400-700 hPa

NHsurface
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Tracer SH-surface: Sampled 60N-90N, 400-700 hPa

r SHsurface
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Tracer surface: 50-20 hPa

surface
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Tracer surface: 50-20 hPa, 30S-30N

surface

[2 TM5 3x2
]
= TM5 1x1
» EMAC T63
@ EMAC_T106
<

2.2 . 1 1 ! 1 ] ] ]
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Troposphere & Surface tracer: sampled 20-50 hPa
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Conclusions

* Relatively consistent results
* Three themes for 1st paper:
e N<—> S, Strat <—> Trop, Land <—> Ocean

e Details EMAC-TM5 not consistent
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